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PART T H E S E C O N D 

OF THE PROCESSES-OF ART. 

SECTION I. 

Of Black. 

CHAPTER 1. 

Of the Procejfes for dyein? JdUck- 

9 

know but very few fubftances capa-* 
* * ble of affording by thcmfclves a perma¬ 
nent black, and thefe have been tried only on 
linen and cotton. The juice of the caflicw- 
nut, or anacardium of India, communicates a 
black colour, that will not wafh out, and even 
VoL. 11 . B 
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refifts boiling with foap or alkalis. It is iifcd 
.for marking linen. The anacardium occidenlalc 
affords likcwife a durable dye, but it is merely 
of a brownifh colour. 

The juice of the toxicodendron produces nearly 

# __ ' 

the fame effe6l. That of the ftalks of the hop- 
plant gives a very durable brownifli red colour. 
The juice of the floe affords a pale tint of a 
brownifli hue, which becomes deeper after 
having been repeatedly waflied with Ibap, and 
afterwards wetted with a folution of alkali. 
On boiling floes, their juice becomes red, and 
the red tinge, which in that flate it imparts 
to linen, is converted by wafliing with foap 

into a bliieifli colour of forae durability *. 

0 

According to Linnaeus the juice of the ber¬ 
ries of the a&iea fpicaia or crijiophoriana affords 
a black ink with alum; and that of the berries 
of the impctrim proenmhens ^ or erica baccifera 
nigra^ a black colour inclining to purple w'hcn 
alum is mixed with it. 

In the Brafils there grows a tree called by 
botanifls pomifera indica iin&oria, or genipa 
americana^ the berries and leaves of which 
afford a blue black that refifts the a6lion of 
foap. 

“ Lewis’s PhiIor.>phicaI Commf rce of Arts, vql. ii. 

^ Amrenitates academics. 
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* The methods of obtaining a black colour 
which I have juft recounted, cannot be em¬ 
ployed in dyeing, becaufe the (ubftances from 
which it is procured arc not lo be gathered 
in fulhcicnt quantity to fupply the demands 
of the art, and the black which they afford 
is bv no means comparable to that formed in 
the common proceffes of the dyc-houfe. All 
black colours, therefore, are the effcfls of com¬ 
bination. To produce them, the black par¬ 
ticles formed by the union of tlic aftringent 
principle with the oxyd of iron held in fblu- 
tion by an acid, are fixed on the fluff. 

W'^hat 1 have already faid on the aftringent 
property, and the manner in which aftringents 
acl on the oxyd of iron, and combine with 
it, to form black particles, in the fifth chapter 
of the firft fcClion of the former volume may 
be referred to: but it is to be obferved, that 
when the particles are precipitated from the 
mixture of an aftringent and a folution of iron, 
they have only a blue colour; if they he then 
left expofed to th.e air, and rnoiftened with wa-* 
ter, their colour grows deeper, but flill the 
blue is diftinguilhable in it. The fluff itfelf 
then contributes to incrcafe the intenfity of the 
black, whether it be, that in this ftatc of com¬ 
bination, it undergoes a flight combiiftion, or 

B 2 that 



4 


E L E M L X T S OF T 11 E 


that the colouring particles undergo a further 
degree of combullion from j)refcnring a larger 
I'urfacc to the air : for without the a6lion of 
the air a fine black cannot be obtained, on 
which account, the operations about to be de- 
feribed arc performed at different intervals, 
during which the fluff is taken out of the bath, 
that it may be expofed to the air. 1 have afeer- 
tained, that black fluffs placed in contafl with 
pure air diminifli its volume, and of courfc ab- 
forb a certain (jiiaruity of it. 

j'Vccording to the procefs deferibed by Ilel- 
lot', woollen cloth to be dyed black, t)Ught to 
have received the deeped blue tint, or mazarin 
blue, to lia\c been wadied in the river as 
fbon as taken out of the vat, and afterwards 
elcanled at the fulling-mill. 

f'or a hundred pounds of fluff, ten pounds 
of logwood, and ten pounds of aleppo galls 
powdeied, arc put into a bag, and boiled for 
twelve hours in a middle fized copper, with 
a fuflieient quantity of water. One third of 
this hath is put into another copper with two 
pounds of verdegris, and into this the duff 
is ])tii, dirring it continually for two hours, 
ohferving to keep the bath very hot without 

' L’art Jc la Tcinture cn Lainc, &.c, • 

letting 
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‘Jetting it boil. The fluff' is then taken out, 

and a portion of the bath ctjual to the former. 

Is put into the copper with eight pounds of 

vitriol or fulphat of iron. The fire is now to 

be diminifhed, and the hath fufl'ered to cool 

for half an hour, wliilfl the vitriol diflblves; 

wheti the flufF is again put in, moved about 

well for an hour, and then taken out to air. 

Lalllv, tl»e remainder of the bath is added, 

¥ * 

taking rare, that the bag be well preffed out. 
I’iftccn or twenty poiuuls of fumach arc now 
put in, and the batli is made to give one boil, 
which is immediately flopped with a little cold 
water: two pounds more of fulphat of iron 
arc added, and the fluff is kept another hour. 
The fluff is now waflicd, aired, and agaitt put 
into the copper, conflantly flirring it for an 
hour: it is then carried to the river, w'cll 
wafhed, and fulled. When the water comes 
off clear, another bath is prepared with weld, 
which is made to boil for a momeni, and after 
being cooled, the fluff is paffed through it, to 
foftcii it, and render the black more firm. In 
this manner a very beautiful black is obtained, 
without making, the fluff too harfh. 

In general more fimplc proceffes are em¬ 
ployed. Thus blue cloth is merely boiled in 
a bath of galls for two hours; it is then kept 

B 3 . two 
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two hours in tl»e bath of logwood and fiilphat 
of iron, without boiling ; and afterwards wafhcd 
and fulled. 

Mr. Hellot has found the following method 
anfwer. For fifteen ells of deep blue cloth, 
a bath is to be made with a pound and half of 
yellow wood, five pounds of logwood, and ten 
pounds of fumach. After having boiled the 
cloth in this for three hours, it is taken out, 
ten pounds of fulphat of iron are put into the 
copper, and the cloth is kept in it two hours 
longer: it is then aired, put into the bath again 
for another hour, and afterwards wafhcd and 
fulled. This bl ack is lefs x^clvety than that 
of the procefs firll deferibed. The fame gen¬ 
tleman has found by experience, that the niad- 
dering preferibed by the ancient regulation 
tends only to give a reddifli call to the black, 
which is much more beautiful and velvety with¬ 
out madder. 

Black may be dyed without a blue ground, 
and* this is done for fluffs of low price. In this 
*cafc a rQct colour ground is firft given fliem, that 
is, they are dyed fawn colour with green walnut- 
peels, or the root of the walnut-tree; they are 
then blackened as direfted above, or in fome 
other manner; for it is obvious, that black may 
be obtained by various procefles. 


Logwood 
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• Logwood incrcafcs the beauty of the black 
dye; but the quantity of galls may be dimi-- 
nilhed by incrcafing that of the fumach, which 
indeed may be ufed altogether inftead of them, 
as is done in fome eminent manufaftorics. 

The proportions moll generally adopted-by 
the cnglifli dyers arc, according to Lewis, for 
a hundred pounds of woollen cloth, dyed firfl. 
a deep blue, about five pounds of fulphat of 
iron, five pounds of galls, and thirty of 
logwood. They begin with galling the cloth, 
and then pafs it through the decoflion of log¬ 
wood, to which the fulphat of iron has been 
added. 

When the cloth is completely dyed, it is 
wafiied in a river, and fulled till the water 
comes off clear and colourlefs. Some recom¬ 
mend fine cloths to be fulled with foap-fuds: 
but tliis operation requires an experienced 
workman, to cleanfe the cloth pcrfeflly of the 
foap. Many adyife, to give the cloth a dip 
in a bath of weld, when it comes from, the 
fulling-millj which they fay foftens it, and at 
the fame time fixes the black. Lewis fays, 
that the weld bath is totally ufelefs when the 
cloth has been treated with foap-fuds, though 
in other cafes it may be of advantage: he does 
not, however, aicribe its effects to any quality 

B 4 . 
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of the weld, but to the alkali with which the 
dyers commonly prepare its dccoftion. Yet 
the weld itfelf may aH by diffolving the black 
particles which are not fixt d in the cloth by 
its attraftion for them. 

'It is faid in tlie Stockholm Tranfaflions for 
1753, that i!z>a iirfi^ gathered in autumn, and 
carefully dried fo that tlic leaves may remain 
green, may be employed inftead of galls. 7 ’he 
method there dircBed is to boil a hundred 
pounds of wool, with fixteen of fulphnt of iron 
and eight of tartar, for two hours. The next 
day the cloth is to be rinfed as after aluining. 
A hundred ai\d fifty pounds of uva urfi are 
then to be boiled in water for two hours, and 
after being taken out, a little madder is to be 
added to the liquor, at the fame time putting 
in the cloth, which is to remain there an hour 
and half, or an hour and three quarters, after 
which it is to be rinfed in water. I.ewis ob- 
ferves, that this procefs gives a pretty good 
black to blue cloth, but to white only a deep 
• brown, and that the madder and tartar arc 
ufclcfs. The uva urfi precipitates the fulphat 
of iron in large black grains, which diifufc 
themfelvcs through the water. 

In dyeing filk black, different operations are 
;d be diftinguifhed: boiling the lilk, galling it, 

the 
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the preparation of the bath, the operation of 
dyeing, and roftening llic black. 

Silk, as has been obferved in tlic preceding 
volume, contains naturally a fubhance called 
its gum, which gives it that ftiffnefs and elafti- 
city obferved in its natural flate. This fub- 
flance docs not increafe the ftrength of the filk, 
which is then called raw ; on the contrary, it 
renders it more liable to wear out from the 
llifl'nefs it imparts to it : and though raw lilk 
takes a black colour with more facility, than 
filk which has been fcouicd or diverted of its 
gum, that black is much lefs perfect with refpccl 
to inicnlity, and refills the rcallives calcu¬ 
lated to dillolve the colouring matter much lefs 


powerfully. 

To cleanfe filk Intended to be dved black, 
it is commonly boiled foui or five hours, with 
a fifth of its weight of white Ibaji, alter which 
it is beetled, and carefully wafiicd. 

For galling the filk, nearly thiec fourths of 
its w^eight of galls are boiled for three or four 
hours : but as alcpj)o galls are dear, a greater, 
or lefs portion of white galls, or cvetj of an 
inferior kind called berry tu' apple galls, is 
mixed with them. The proportion commonly 
ufed at Paris is two parts of aleppo galls to 
eight or ten of berry galls. After the boiling. 
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the liquor is left at reft about two hours, that 
the galls may fubfidc : the filk is put into the 
bath, and left there from twelve to thirty-fix 
hours: it is then taken out, and wafhed in the 
river, 

' Silk being capable of combining with more 
or lefs of the aftringent principle, whence its 
weight receives a confiderable augmentation, 
not from the weight of the aftringent principle 
alone, but alfo from that of the colouring mat¬ 
ter, which fixes in it in proportion to the quan¬ 
tity of the aftringent princip'e combined with 
it, the proceffes for dyeini it are varied, ac¬ 
cording as the operator i. defirous of render¬ 
ing the lilk more or lefs weighty. 7’his re¬ 
quires fome explanation. 

Silks are fold in two diFerent ways; by 
weight, and by meafurc. This formerly diftin- 
guilhed the filk trade of Lyons from that of 
Tours; filks being fold at the former place 
by meafurc, at the latter by weight. It was 
the. intereft, therefore, of the manufadurer of 
. Tours to incrcafe the weight, and of the manu- 
fadurer of Lyons to be Iparing of his ingre¬ 
dients. Hence the diftindion of light black 
and heavy black. At prefent both methods of 
dyeing are followed at Lyons, as filks are fold 
there in both ways. 


A pound 
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A pound of filk lofes nearly one fourth of 
its weight in the boiling (cuife) when com¬ 
plete ; and it recovers in the light black, and 
the galling which precedes it, an ounce and 
half, or two ounces ; fo that the original pound 
is reduced to about fourteen ounces: but ’in 
the heavy black this fame pound is increafed 
in weight to twenty or twenty-two ounces, or 
even more, fo that the buyer, deceived by tlic 
low price at which it is offered him, pays in 
every pound for fevcral ounces of a fubftance 
which is not merely ufclefs, but is even in¬ 
jurious to the beauty of the colour and the 
ftrength of the ftuflp. The dyers of Tours, 
who deal with that honcfly which renders trade 
honourable, and is the chief fupport of credit, 
raife the original pound to fifteen or fixtecji 
ounces only. The black which is greatly over¬ 
charged, is ftyled englifh black, as it is pre¬ 
tended to have come from England. As the 
black which is much over-charged is never of 
a fine colour, it is generally employed for-the 
woof, and covered with a warp of a fine black.* 
The difference of the procefs for obtaining 
heavy black confifts in leaving the filk a longer 
time in the gall-liquor, in repeating the galling, 
and dipping the filk in the dye a greater num¬ 
ber of times, leaving it in this alfo a confider- 

able ‘ 
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able while. The hrfl; galling is commonly 
performed with galls which had been already 
iifed, frefh ones being taken for the fccond. 
I 5 nt this method would be infiifficient to give 
fo great a lurcharge as we find in the englilh 
black, h^or this, the filk is galled raw, and 
afterwards rendered fupple by wringing with 
the pin. 

Silk-dyers preferve a vat for the black, and 
its compofition, greatly overcharged, varies in 
difierent dye-houfes. Thefe vats have com- 
inonly been fet for many years, and when the 
black dye is exhaufted, it is renewed by what 
is called a brevet. When the grounds which 
accumulate in them become too confiderablc 
in quantity they are taken out, fo that after a 
time nothing remains of feveral of the ingre¬ 
dients which coinpofed the original bath, but 
which are not ufed in the brevet. The de¬ 
fer ipt ion of a bath and brevet of this kind may 
be feen in Macquer In this procefs there 
are feeds of fenugreek, flcaw'ort, cummin, co- 
locynth, buckthorn berries, agaric, nitre, am- 
moniacal muriat, fal gem, litharge, antimony, 
lead ore, orpiment, corrofive muriat of mer¬ 
cury, See. Macquer confeffes, that many of 

Art de la T«“inture en Soie, 
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ihefe ingredients are ufelefs; in fatl, feveral 
oF them are no longer employed; but the 
compofitions of every country, and indeed of 
every dye-houfe, difler. 

iron filings are generally added to the dye 
bath ; but fomc dyers, particularly at Tours, 
life in its Head the powder found in the troughs 
of cutlers grindftonesThe ablion of this 
powder depends probably on the particles of 
iron it contains, which are in a Itate of ex¬ 
treme divifion. 

Whilft the filk is preparing for dyeing the 
bath is heated, taking care to llir it ocealioiilly, 
that the grounds which fall to the bottom may 
not acquire too much heat. This bath ought 
never to be heated fo far as to boil. Gum and 
folution of iron are added in lirealer or lels 
proportions, according to the different pro- 
cclfes, and when it is judged that the gum is 
dilfolvcd, and the bath is near boiling, it i> 
left to fettle for about an hour. 'I’hc liik is 
then dipped into it, being, in general, firli 
divided into three parts, each of which is put . 
into the bath fucceflively. Each part is wrung 
gently three times, and hung up to air after 


' This is known among our workmen by the Aamc of 

T. 
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each wringing. The purpofe of this operation 
is to fqueeze out the liquor with which the filk 
is impregnated, and which is exhaufted, that it 
may imbibe frt fh, and more efpecially to expole 
the filk to the a6iion of the air, which renders 
the black deeper. 

After each portion of the filk has had three 
w^ringings, it is nccelfary to heat the bath 
anew, putting in gum and fulphat of iron as 
the firft time ; and the operation performed in 
the interval between two heatings, is called a 
fire (un feu). The light black has only two 
lires; but the heavy requires three, and for 
this the filk is fuffered to remain in the bath 
about twelve hours after the laft lire. Sixty 
pounds of lilk, termed a copper, are commonly 
dved at one operation. If only half that 
quantit'.' be dyed, one fire is fufficient for the 
light black. 

"'.Vhen the operation of dyeing is finiflicd, 
cold water is put into a back, and in 
tl'.is the fiik is rinfed (dilbrodc) by turning or 
fliak ing over. 

sSiik, wlien taken out of the black dye is 
extremely harfli. The operation by which it 
is deprived of this quality is ftylcd Joflening. 
For this purpofe a folution of four or five 
pounds of foap to every hundred pounds of 

filk. 
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(ilk, is poured through a cloth into a large 
veffcl of water : being well mixed, the filk is 
put in and left about a quarter of an hour, 
after which it is wrung out and dried. 

To dye raw filk, it is galled cold in the gall 
bath which has already been ufed for fcouring 
filk. Silk with the natural yellow hue is pre¬ 
ferred for this purpofe. It muft be remarked, 
that if you would preferve a part of the gum 
of the filk, and afterwards foften it, the galling 
fliould be performed in a warm bath as ufual : 
but here, where it is intended to preferve the 
whole of the gum, and the clafticity which it 
communicates to the filk, the galling is per¬ 
formed cold. If the gall liquor be weak, the 

filk is left in it for feveral days. 

« 

The filk thus prepared and wafiicd, readily 
takes the black dye, and the rinfings, to whit^h 
fulphat of iron may be added, fufiices to com¬ 
municate it. This dyeing is performed cold ; 
but it requires more or Icfs time according to 
the ftrength of the rinfings. Sometimes three 
or four days are neceffary ; after which it is • 
^walhed, giving it one or tw'o beetlings, and is 
dried without wringing, that it may not be 
foftened. 

Raw filk may be dyed more fpcedily by turning 
or (baking it over in the cold bath after galling, 

and I 
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and airing it, repeating thcfe operations £i few 
times i after which it is to be walhed and dried 
as above. 

Macquer deferibes a more fimple procefs 
for the black, with which they dye velvet at 
Genoa, and he fays, that this proccis rendered 
even ftill more fimple has liiccccdcd com¬ 
pletely at Tours. It is as follows. 

For a hundred pounds of filk, twenty 
pounds of alcppo galls in powder arc to be 
boiled an hour in a fufficieiit quantity of water. 
The bath is then left to fettle till all the galls 
have fallen to the bottom, when they arc taken 
out, and two pounds and a half of englifli vi¬ 
triol, twelve pounds of iron filings, and twenty 
pounds of gum collected from the trees of the 
country, are put into a copper cullender with 
two handles, and immerfed in the bath. The 
cullender is fupported by flicks, fo as not to 
touch the bottom, and an hour is allowed for 
diffolving the gum, which is occafionally flir- 
red. If at the end of the hour any gum 
remain in the cullender, it is a proof, that the 
bath which contains two hogflicads (deux muids) 
has acquired as much as is ncceffary : if, on 
the contrary, all the gum be diflblvcd, three 
or four pounds more may be added. The 
cullender is Hill left in the copper, caking it 

out 
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out only whilft dyeing* and putting it in again, 
as foon as that operation is over. The copper 
muft be kept hot the whole time, but without 
boiling. . The filk is galled with one third of 
aleppo galls, leaving it in the Jiqupr fix hours 
the firft time, and twelve hours the fecon'd. 
The reft of the procefs is conduced in the 
common way. 

Lewis fays, * that he has tried this procefs 
in the fmall way, and by adding more and 
more fulphat of iron, and repeating the im- 
merfions of the filk a great number of times, 
he has at length obtained a fine black. 

In faft, the fulphat of iron appears to be 
in too I'mall proportion in the procefs deferibed 
by Macquer, and inconveniences were no 
doubt found to attend if, as it is no longer 
followed at Tours, Lewis thinks that the gum 
is ufelefs, and that it is ail carried off in waffl¬ 
ing the filk ; but it is probable, that if he had 
continued to dye in the lame bath, he would 
have found it contribute to keep it up. The 
quantity above direflcd appears, however, to* 
be exceflive. If the quantity of gum be 
leffened, it would be particularly ufefiil to add 
the fulphat of iron in feparate portions after 
each fire. 


VOL. 11. 
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Lewis remarks alfo, that though white fil'k 
may be dyed a good black, without ufing either 
logwood or verdegris, the addition of thofc 
two ingredients contributes greatly to improve 
the colour i#i filk as well as in wool. 

‘ The (juantity of galls ufed in dyeing lilk 
black renders it very expenfivc, as their price 
has been confiderably raifed. It is of confe- 
qucncc therefore, to find fome method of 
leflTening their quantity. The following pro- 
cefs is taken from a memoir of Mr. Angles, 
who was a competitor for the prize propofed 
in 1776 by the academy of Lyons, of which 
this was the objcfl. 

Silk carefully boiled (cuite) and wafhed in 
the river, is to be immerfed in a ftrong decoc¬ 
tion of green walnut peels, and left in it till 
the colour of the bath is exhaiiftcd. It is then 
taken out, (lightly rung with the pin, dried, 
and waflicd in the river. The decoQion of 
walnut peels is made by boiling a full quarter 
of* an hour, when it is taken from the fire, 
and fuffered to fubfide before dipping the filk, 
which has been previoufly immerfed in warm 
water. A blue ground is next given by means 
of logwood and verdegris. P'or every pound 
of filk, an ounce of verdegris is diffolved in 
cold water, the filk is left in this folution two 

hours. 
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liours, it is then dipped in a ftrong deco6lioii 
of logwood, wrung out flightly, and dried 
before it is wafhed at the river. For light 
blacks, galling may be altogether omitted; 
but to obtain a heavy black, half a pound 
of galls muft be ufed for every pound of 
filk. 

To prepare the bath, two pounds of galls 

and three of fumach are macerated in twenty- 

five gallons of water over a flow fire, for 

twelve hours. After ftraining, three pounds 

of fulphat of iron and as much gum Arabic 

are diflblved in it. In this folution the filk 

is dipped at two different times, leaving it irt 

two hours each time, taking care to air it after 

the firft dipping, and to dry it before giving 

♦ 

the fccond fire, when it is to be again aired 
and dried: it is then beetled twice at the 
river; after which a third fire is given it, in 
the fame manner as before, except that it is 
left in the bath four or five hours. When 
drained and dried, it is again beetled twice at 
the river. Care muft be taken, that the heat, 
during th6 operation do not exceed the. mean 
term between freezing and boiling water, or 

9 

forty degrees of Reaumur's thermometer (122 
degrees Farhenheit); and before the laft two 
• C 2 fires. 
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fires, half a pound of fulpliat of iron and 
much gum arabic muft be added. 

For removing the harfhnefs filk acquires 
from the black dye, Mr. Angles prefers the 
decoflion of weld to the folution of foap. 

Mr. Angles fays, that if filk be dyed blue 
with indigo previous to its being dipped for 
black, it will take only a mealy black, but 
that a velvety black will be obtained if it be 
prepared with logwood and vcrdegris. He 
fays alfo, that green walnut peels foftcn the 
filk. Though a fine black may be procured 
from green walnut peels, and the bath above 
deferibed, he notwithftanding adds logwood 
and verdegris, that he may not be obliged to 
ufe a large quantity of fulphat of iron, which 
weakens the filk too much. Laftly, he thinks, 
that galls ferve only to give- the filk weight, 
and that fumacli is fufficient for the dye. 

Linen and cotton do not eafily take a black 
of any intenfity that will refill foap, fo that to 
dye them black, particular procelTes arc ne- 
' celfary, and hitherto few dyes have bee/i found 
to give fatisfaflion. 

For dyeing cotton and linen black, a folu¬ 
tion of iron is ufed which is kept in a calk, 
called the cajk. This folution is prepa- 
red^wiih vinegar or fmall beer, or fmall wine 

made 
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made from the grapes after they have been 
prefled by adding water to them, which is 
foured with rye meal, or fome other ingredient, 
in order to procure an acid liquid at a low 
price. Pieces of old iron are thrown into 
this liquor, which is left to ftand till wanted, 
but never ufed in lefs than fi* weeks or two 
months. To this bath aftringents are frequently 
added, particularly the decoftion of alder bark, 
which of itfelf has the property of diflblving a 
confiderable portion of oxyd of iron. 

Mr. le Pileur d'Apligny deferibes ^ the me¬ 
thod followed at Rouen, for dyeing linen and 
cotton threads. They are firfl; dyed fky blue 
in the vat, then wrung out and dried. They 
arc next galled, ufing four ounces of galls 
to every pound of thread, and leaving them 
twenty-four hours in the gall liquor, after which 
they are wrung out and dried again. 

About five quarts of the liquor of the black 
cafk for every pound, arc then poured into a 
tub, in which the thread, is worked with’the 
hand pound by pound, about a quarter of an* 
hour, when it is wrung out and aired. This 
operation is repeated twice, adding each time 
a frefh quantity of the black bath, which ought 


f L’Art,^^ la Teinture des Fils & Etoffbs de Coton, 

C 3 tQ. 
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to be carefully fcummed. After this it is again 
aired, wrung out, waflied at the river to cleanfc 
it well, and dried. 

When this thread is to be dyed, a pound of 
aider bark for every pound of thread is boiled 
for an hour in a fufficient quantity of water. 
About half the*bath that 1 ‘crved for the galling, 
and half as mucii fumach as alder bark are 
then added, and the whole boiled together for 
two hours, and then ftrained through a fieve. 
When the liquor is cold the thread is put into 
it on the fticks, and worked pound by pound, 
airing it from time to time : it is then let down 
into the bath again, left in it twenty-four 
hours, wrung out, and dried. 

To foften this thread when it is dry, it is 
cuftomary to foak and work it in the remains 
of a weld bath that has been ufed for other 
colours, adding to it a little logwood. From 
this it is taken out and wrung, and inftantly 
put into a tub of warm water, into which has 
been poured an ounce of olive oil for every 
pound of thread. Laftly, it is wrung out and 
dried. 

For printing cottons black, a folution of iron 
in acetous acid is ufed, and the (tuff is dipped 
in the madder bath. Mr. le Pileur d*Apligny 
deferibes a procefs in which ‘he employs mad¬ 
der 
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dcr alfo, for giving linen and cotton thread a 
black colour, which he fpcaks of as very fine 
and durable. 

The thread is -firft to be fcoured as iifual, 
galled, then alumed, and afterwards dipped in 
the weld bath. When taken out of this bath, 
it is to be dyed in a decoftion of logwood, to 
which a quarter of a pound of fulphat of 
copper has been added for every pound of 
thread. After this, it is to be walked in the 
river, and wrung feveral times, but not too 
hard. Finally, it is dyed in a madder bath, in 
the proportion of half a pound to ea«h pound 
of thread. That the black may not be liable 
to be difeharged, the thread mull be dipped in 
a bath of Ibap-fuds. 

The method followed at Mancheller is thu 
deferibed by Mr, Wilfon *. A galling is made 
with galls or fumach, after which the Huff 
is dyed with the liquor of the batl^ confilling 
of a folution of iron in vegetable acid, fre¬ 
quently compofed of alder bark and iron,, and 
then dipped in a decoflion of logwood with a 
little verdegris. This procefs is repeated till 
a deep black is obtained. It is necelTary to 
walh and dry after each operation. 

8 An eiTay on light and colours, and what the colouring 
matters are^ that dye cotton and linen* 

C 4 Mr. 
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Mr. Guhliche defcribes a folution of iroii, 
on which he beftows great encomiums He 
directs a pound of rice to be boiled in twelve 
or fifteen quarts (mefiires) of water, till it is 
wholly diflf)lvcd ; into this folution is to be 
thrown as much old iron made red hot, as will 
come half way up to the furface of the liquor. 
This is to be done in a vat expofed under 
cover to the air and light at leaft a week. 
An equal quantity of red hot iron is thrown 
into as much warm vinegat as there was folu¬ 
tion of rice, in another velfel, and in like 
manner expofed to the air and light. After 
fome days the contents of tlie two velfels are 
to be mixed together, and this mixture is to 
be left a week expofed to the open air. The 
liquor is then to be decanted, and kept in a 
clofe veffel for ufe. 

The author fays, that for dyeing linen and 
cotton, nt^hing more is ncceffary than to leave 
them in this liquor, till they have acquired a 
fufficient black, which will not require above 
twenty-four hours at molt : that if the liquor 
do not contain enough of ferruginous particles, 
the ilulf, after being taken out, mull be put 
into a frelh portion of liquor : that, though 


t* VolIftanJiges Farbe und Blalchbuch, &c, band. ii. 

3 
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it‘appear only of" a blackifh gray, it produces 
the and moft permanent black : and that 
it may be advantageoufly fubftituted inftead of 
fulphat of iron for filk and wool, which only 
require to be dipped in a deco£lion of logwood 
when taken out of the bath, to giv^c them k 
beautiful b'ack. 

The numerous experiments of Mr. Beunie 
have led to the refults which I am about to lay 
before the reader, beginning with the prepa¬ 
rations ufed by him in the two proceffes which 
he deferibes. 

1 . Neutralized Alum, 


Diffolve ten pounds of powdered alum in 
fourteen gallons of well-water: dilTolvc alfo 
ten ounces of pot-afh in ten quarts of well- 
water : let the latter folution Hand fomc time 
to fettle, and when it is clear, pour it into the 
former, ftirring it conftantly. 


2. Liquor of Brqpl-PVood, 

t 

Boil twenty-five pounds of brafil-wood in 
fifty quarts of well-water for one hour : ftrain 
the decoftion through a fieve, or linen cloth : 
put fifty quarts more of well-water to the refi- 
duiim, and boil it again : ftrain this liquor, and 
put it into a cafk with the former. 

3. Inf I flow 
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3. Infujton of Galls, 

Infufe four pounds of galls grofsly powdered 
in fifty quarts of warm water. More galls 
might be ufed, which would render the liquor 
better. 

4. Solution of Iron, 

Put into a calk fifty gallons of good vine¬ 
gar, fifteen pounds of iron filings, twenty-five 
pounds of old iron, and three pounds of com¬ 
mon fait : draw off the vinegar occafionally, 
and pour it into the calk again. This folution 
will be fit for life in a month, but the older 
it is, the better, 

5. Another Liquor of Galls. 

Boil a hundred pounds of oak faw-dull, 01 
fmall chips of oak, not lixiviated, in a hundred 
gallons of well-water, for two hours : prefs out 
the liquor and boil in it ten pounds of galls, 
and twenty-five pounds of logwood: drain 
and keep for ufe. This bath is the better 
for keeping. 

Procefs for fne Goods. 

Give your fluff an indigo ground, as deep 

poflible in the warm vat; then dip into 

. ' No. 
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No. 1, wringing it a little, that the alum may 
penetrate it, and dry it in the fhade. After 
this, foak it two hours, and rinfe it well. 
When it is half dry, boil it half an hour in 
No. 2, adding a quarter of an ounce of ver- 
dcgris, rinfe it, and wring it well. It will no>V 
be a deep purple. When it is dry, foak it an 
hour in No. 3, taking care not to let it boil : 
take it out, and in a few hours put it again into 
No. 3, and afterwards into No. 4. Dry it, and 
then rinfe it (ill the water comes off clear. 

Procefs for low-priced Goods. 

Dip your thread or cotton in No. i, as 
above ; then boil it in No. 2, with fonie ver- 
degris ; dip it next in No. 5, and laftly in 
No. 4, obferving the direflions given above. 

It is ufeful on many occafions to give linen 
a print capable of refilling the aQion of foap 
or ley, to ferve as a mark. Of all the me¬ 
thods that have been tried, that ufed in England 
appears to be the moll effeflual. A folution of 
filver is diluted with dillillcd water : in this a’ 
little gum is dilTolved : the end of the cloth on 
which the mark is to be imprefl'cd, is impreg¬ 
nated with a folution of ifinglafs, and on this 
the gummy folution of filver is applied. This 
piark Toon grpws blaek. 


C H A Pi 
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c n A i\ II. 

Qhfervations on the Procejfes for Dyeing Black, 

m 

I T appears, from the preceding deferiptions 
of the proceffes, that experience has taught, 
that they ihoiild vary according to the nature 
of the huffs to be dyed. I fhall now endea¬ 
vour to afeertain the circumflances which muft 
occafion a variation in the proceffes, by re¬ 
curring to the theory laid down in the chapter 
on aftringents, and fome obfervations inferted 
in this feflion. 

The dyeing of wool is the mofl eafy; wool 
having a greater attraftion for the black par- 
tides than filk or cotton : yet particular atten¬ 
tion is ncccffary to obtain a deep black, which 
may be permanent, and poffeffcd of the luflre 
peculiar to that colour. 

All aftringents are capable of ftriking a black 
on wool: but the black ftruck with oak bark 
is not fo durable as that ftruck with galls, 
though it is equally deep, if a fufiicient quan¬ 
tity of the bark be employed. 

Aftringents differ from one another chiefly 
by the permanency of the black they produce, 

and 
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anti the quantity of the aftringent principle they 
contain. To produce an equal intenfity of 
colour, the quantity ufed ought to be in pro¬ 
portion to the quantity of their aftringent prin¬ 
ciple. Logwood will not of itfelf ftrike a 
deep and lafting black, but in conjuiiflion with 
galls, or fumach, it adds luftre to the colour. 
Of all the aftringents we know, fumach ap¬ 
proaches neareft to galls, with regard to the 
quality of the black it gives; and it appears 
to be even equal to them in that refpefl, but 
it docs not contain fo large a proportion of the 
aftringent principle. 

The proper quantity of vitriol or fulphat of 
iron, feehis to be that which anfwers to the 
quantity of the aftringent principle, fo that 
the whole of the iron be precipitated by the 
aftringent, and the whole of the aftringent 
taken up by its combination with the iron: 
but as it is imprafticable to hit this point with 
prccifion, it is better, that the fulphat of iron 
Ihould be predominant, becaufc the aftringent 
principle when it is fuperabundant, oppofes the 
precipitation of the black colouring particles, 
and even polfelfes the property of diftblving 
them. 

This property of the aftringent principle is 
fo aftive, that if a pattern of black cloth be 

boiled, 
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boiled with galls, it will be reduced to a gray i 
and it has been feen, in the chapter on aftrin- 
gents, that the firft black particles formed on 
mixing a folution of fulphat of iron with an 
infufion of galls were rediflblved by the latter. 
This ferves to explain an obfervation of Lewis, 
that if cloth be repeatedly dipped in the colour¬ 
ing bath after it has taken a good black, in- 
ftead of the colour being heightened, it will be 
weakened, and become brownifh, and that too 
great a quantity of ingredients will produce the 
fame cfFecl; but in this the difengaged fulphuric 
acid concurs, as will be fhewn. 

Hence it follows, that when fumach is ufed 
inllead of galls the proportion muft be in- 
creafed, without increafing that of the fulphat 
of iron, taking into the calculation the log¬ 
wood that is ufed with it. 

To obtain a fi||0 black, it is of advantage to 
give the cloth a blue ground, as then a lefs 
quantity of the ingredients will be required to 
produce a deep tint, and confequently there 
will be Icfs vitriol decompofed by the aflrin- 
gent particles. Now by this decompofition 
the fulphuric acid is difengaged; and if it 
happen to be concentrated to a certain degree, 
it a£ls upon the fluff, diminifhes its foftnefs, 
and weakens it. It may even rediffolve the 

black 
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black particles which were fixed in it, or 
rather prevent them from fixing in fufheient 
quantity. . 

A ground of any other dark colour may be 
given, particularly fawn colour, but then the 
black will not be fo fine. 

In dyeing black, it is good tO' ufe a little 
verdegris ; the oxyd of copper which it con¬ 
tains in greater or lels quantity, favouring the 
precipitation of the black particles by com¬ 
bining with the fulphuric acid. Probably that 
part of the verdegris which is in the flate of 
acetite of copper • is ferviceablc in the fame 
way, the oxyd of copper combining with the 
fulphuric acid, whilfl the acetous acid is dif- 
engaged and aflumcs its place : but the acetous 
acid does not a6l upon the black particles. 
It appears from the experiments of Mr. Clegg, 
that the place of verdegris rt^^y be fupplicd by 
oxyd of copper precipitated from fulphat of 
copper, or blue vitriol; and no doubt any 
other oxyd of copper would do equally well. 

The proceffes employed for dyeing wool 
would give only a rufly black to filk, as Lewis 
has obferved. Let us examine the dificreiices 
which diftinguifli the proceffes employed in 
dyeing filk. 

* See the chapter on Verdegris, part i. 


Silk 
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Silk is much lefs dirpofed than wool to com- 
•bhie with the black colouring particles; and 
its union with them is mucli weaker, for the 
mineral acids, tartar, and alum, I'cparate them 
much more cafily from fi!k than from wool. 

• On the other hand, filk is much more dif- 
pofed to combine with the aftringent principle 
than wool. I have found by experience, that 
filk gains double the weight acquired by wool in 
the fame galling. Some oblervations ihat I 
have made on this fubjefl will not here be 
mifplaced. Silk galled with white galls ac¬ 
quired more w'eigbi than Hlk galled with black: 
but an equal weight of the; latter produced 
with fulphat of iron one fifth more of black 
precipitate, and filk treated with thefe galls 
gained in the dye-bath or faty ati increafe of 
weight that compenfated the deficiency of 
weight in the galling. Silk treated with a 
quantity of fumach double that of the galls was 
not fo much increafed in weight; but it ac¬ 
quired a little more in the bath, fo that the 
ultimate difference of weight was inconfider- 
able. 

It muff be remembered, that the aftringent 
has fuch an attraftion for the black particles, 
as in a certain deforce to take them from the 
woo! with which they were combined. * Hence 

it 
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it may be conceived how the aftringent com¬ 
bined with a fluff, communicates to it not only 
the property of decompofing falts of iron to 
lli/e on their oxyd, but alfo of combining with 
the black particles already formed. 

Silk, ilien, which has little attraflion for the 
black particles, and much more for the allrin- 
gent, ought to be firft galled, which imparts 
to it the properly of combining w'ith the black 
panie'es. But though we may i'-egin the dyeing 
of wool alfo by galling, this preliminary opera¬ 
tion mav be confidtued as at leall ulelefs, fince 
the mixture of the allringent with the fulphat 
of iron will give it at once a fine black. 

The ffight difpofition of the black particles 
to fix on filk explains the compofition of the 
bath employed. This compofition is by no 
means uniform. I liavc compared l'e\ eral re¬ 
ceipts, and have found them fo different, and 
all of them lb complex, that I could make 
choice of none : but it appeared to me, that 

the end attained bv them in different ways was 

•* • • 

to make a bath, in which the black particles 
very abundant and near together, fliould not 
be retained by an acid, and fliould be held but 
weakly by the liquor. Hence iff, the ufe of 
litharge, verdegris, and iron filings put into 
the bath.: 2 dly, the utility of gummy and muci- 
VoL. 11. D laginous 
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laginous fubftanccs, which fcrvc to prevent the 
black colouring particles, that ought to remain 
furpended in the bath, from fubfjcling; gdly, 
the advantages of an old bath, in which the 
colouring particles are accumulated in large 
quantity, and feebly retained: for it has been 
feen, that the black particles formed by the 
mixture of fulphat of iron with an aftringent, 
are not precipitated without difliculty, when 
the liquor is not diluted with a great deal of 
water, 

This theory I have confirmed; and the fol- 
lowing experiments have condurted me to a 
very fimplc procefs. It muft be remembered, 
that operations in the fmall way require a larger 
proportion of the ingredients. 

I galled an ounce of filk with an ounce of 
nut-galls, and made a bath with 


Nut-galls.one ounce. 

Logwood.one ounce. 

Gum.two ounces, 

.Sulphat of iron, or vitriol...half an ounce, 
Verdegris_one dram twxnty-four grains®. 


The filk being taken out and aired, was put 
again into the bath twice, adding each time one 
dram twenty-four grains of fulphat of iron and 

® For a comparifon of french with engiilh weights fee end. 


two 
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two of vcrdegris : after this it was dipped in 
weak foap-fuds. The black obtained by this 
procefs, was imperfeft, and inclining to violet. 

I repeated the operation with a bath com- 
pofed of the fame ingredients, but it was ex¬ 
po fed to the air h)r twenty days before it was 
ufed, and the verdegris was not put in till the 
inflant of going to dye. This time I had a 
fine deep black. 

1 repeated thefe experiments fubftituting fu- 
mach inftead of galls; but I ufed double the 
quantity of fumach, both for the galling and 
for the bath, without altering the quantities 
of the other ingredients; and obtained an im- 
perfeft black in the firft method, but in the fe- 
cond, as fine a black as with the galls. 

This bath differs from that commonly ufed 
for hats, only in the proportions of the ingre¬ 
dients ; and indeed the reliduum of the hatters 
bath is employed with fuccels for dyeing filk 
ftockings. 

It appears to me beyond a doubt, that fu¬ 
mach may be ufed infiead of galls for dyeing 
filk and hats, with the fimple piecaution of 
taking double the quantity of fumach: an im¬ 
portant objeft, particularly at piefent -when 
galls bear fo high a price. 


D 


To 
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To explain in a faiisfaftory manner the dif¬ 
ference of the proceflcs (Miiployed for linen and 
cotton, to whiclt, like hik, ilie black particles 
adhere hut weakiv' is far from ealy ' though 
I have found hv experience, that cotton {imply 
galled acijuircd only n blackifh colour in the 
procefs Avhich gave me a fine black with illk. 
I fiiall olfer a lew conjedurcs on this fubjed. 

1 have remarked, that the folution of fulphat 
of iion forms a precipitate \\hen left expofed 
to tlie air, and t!;at the iron in this cafe ac- 
rpiiies a greater proportion of oxygen : but 
the folution in acetous acid, or other vegetable 
acids analogous to it, does not in fimilar cir- 
cumllanccs foim a precipitate, but only afiuincs 
a deeper hue. Beiides, thel'e acids take up a 
larger portion of iron than the fuljduirie. 

On the other hand, I have oblerved, that 
iron highly oxydated has a great attradiot) ioi 
linen and cotton, producing in them fjsots not 
eafdy di{charged ; and that in all the prtj- 
ceffes, the folution is direded to be left a long 
time expofed to the air, and even rufty old iron 
to be chofen. 

Hence it appears to me, that the iron which 
is to enter into the compohtion of the black 
particles, ought to retain more oxygen to unite 
with linen and cotton, than to unite with wool 

or 
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or filk : that a folution in vegetable acid, ex- 
pofed a long time to the air, poirdles ibis ad¬ 
vantage : and that, befidcs, it leaves in the li¬ 
quor that remains on dyeing, a weak acid, which 
does not aci on the black particles. 

This theory I fought to confirm bv the fol¬ 
lowing experiment. I diffolved iron in nitric 
acid, precipilaled it by fixed alkali, and cal¬ 
cined it in a crucible. In this hate it is known 
to be fcarcely foluble in the fulphuric acid. 
With this calx I falurated vinegar as com- 
pletclv as poflible, and dyed cotton, firft alumed 
and altcrwards galled, witli the folution frcfli 
made. After this firlf dyeing, I galled and 
dyed the cotton a feci>nd time ; when it had 
acquired as deep a black as the cotton to be 
met wu'th in commerce, onlv it was a little 
harfh. A fimilar experiment mafic with fu- 
rnacli inflead of galls, ufing double the quan¬ 
tity, w’as equally fuccefsful. 

It is didiculr to obtain a fine black on linen, 
or cotton; but to come as near to it as may 
be, it is proper to give a blue ground as deep 
as poffible, becaiife then, a linall quantity of 
colouring m nier is fiifHcient to produce a 
black, and perhaps the indigo itfelf contributes 
to fix the black particles. For common blacks, 
howeveh, this w'ould be too cxpenfivc. The 

D 3 g'llling 
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galling is preceded by aluming, becaufe the alu- 
fninc, which is thereby fixed, renders the gal¬ 
ling more effefiual. The place of galls, which 
bear a confiderable price, is frequently fiipplied 
by oak bark, oak faw-duft, fumach, the cups 
and hulks of acorns, or other common aftrin- 
gents. 


CHAP. III. 


Of Gray, 


T he fiiades of black are grays, from the 
deepeft to the lighteft. 

Grays may be pp-'diiced in two ways. Ir| 
the firlt, a decoction is prepared from bruifed 
galls, and the vitriol is diffblved feparately. 
A bath is made proportionate to the quantity 
of fluff to be dyed of the lighteft fhade ; and 
when it is fo hot that the hand will juft bear 
it, fomc of the decoflion of galls, and fome 
of the folutipn of vitriol, are poured in. Into 
this the wool or cloth is dipped. Wfien it has 
attained the fhade defired, it is taken out, and 
more of the decoftion, v/ith more of the folu- 
pon, added to the fame bath. Into this more 

cloth 
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cloth is dipped, to give it a deeper {hade than 
the preceding. In the fame manner the ope¬ 
rator proceeds to the deepcfl fliades, always 
adding fome of each of the liquors : though 
for black gray, and other deep fliades, it is 
bell to give the cloth previoufly a blue ground 
more or lefs deep. 

The fccond method of producing gray, 
which Helloi prefers to that I have juft de- 
feribed, becaufe in it the ftuff takes the decoc¬ 
tion of galls more firmly, and there is a greater 
certainty of putting no more fulphat of iron 
than is necefl'ary for the ftiade required, con- 
{ills in boiling for two hours the proper quantity 
of galls, bruifed and enclofed in a thin linen 
bao:: in this bath the cloth is to be boiled for 

r> 

an hour, licing kept ftirring, after which it is 
taken out : a little folution of vitriol is then 
added to the fame bath, and the cloth that is 
to have the lighteft ftiadc is dipped in it. 
For the deeper fliades more folution of iron 
is added. 

In either of thefc methods we may begin 
with the deepeft fliades, if we be not confined 
to patterns which mull be fuited cxa 611 y. In 
the latter cafe each piece of ftulf fiiould be 
left a longer or fhorter time, till it has acquired 
ihe intended fhade. 

'D 4 
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It is not pofliblc to determine the proportions 
of the ingredients, the quantity of water, and 
the time ncced’ary for all thefe operations: 
they muft be judged of by the eye. If the 
bath be greatly loaded with colour, the wool 
mull remain in it a lefs time : if, on the con¬ 
trary, the bath begins to be exliaufted, a longer 
time is required. If we find the fluff not dark 
enough, It mufl be re-dipped a I'econd, a third 
time, See. if it be too dark, it muft be dipped 
into anotlicr hot bath, into which has been put 
a fniall portion of deco6Iion of galls, or into 
a bath of foap-fuds, or of alum. If in this 
operation we go beyond the mark, the colour 
muft be darkened as before ; but repeating 
thefe operations is prejudicial to the fluff, fo 
that we fhould endeavour to catch the proper 
fhadc at once, by taking it out of the bath 
from time to time. 

Care muft be taken that the bath do not boil, 
and that it be rather warm than too hot. In 
whatever manner grays are dyed, they fhpuld 
be immediately wafhed in a large body of 
w^ater, and the darkeft fhould even be cleanfed 
with foap. 

It is frequently required to give grays a tint 
of another colour, as a nut, agate, or reddifb 

caf^. 
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caft. In tliis cafe, having given a tint more 
or Icfs blue according to the objc 61 ; intended, 
the fluff is dipped in llie remains of fome 
cochineal liquor, that has ferved for dyeing 
either fcarlct or violet, adding to it galls, log¬ 
wood, madder, &c. they arc then browned 
more or Icfs deep with folution of iron. For 
(he nut-gray, yellow wood and logwood arc 
added to the galls, and the fluff is dyed from 
wdiiic. 

Silk takes all grays, except black gray, 
Av’ithout previous aluniing. The bath is com- 
polcd of fuftic, logwood, archil, and fulphat 
of iron. Thefc ingredients are varied accord¬ 
ing to the tint to be given. Thus more archil 
is employed for grays that are to have a reddifli 
call, more fuflic for thofe that fhould incline 
to a ruflel or green, and more logwood for 
thofe that are to be of a darker gray. For 
iron gray, logwood and folution of iron only 
are uled. 

Black gray requires aluming ; after which 
the fiik is taken to the river, and then dip¬ 
ped in the weld bath. A part of this bath 
is thrown away, .and its place fnpplied with 
logwood liquor. When the filk is impreg¬ 
nated with this, a fufheient quantity of folu- 
tion of'iron is added, and as foon as it has 

acquired 
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acquired the proper fliadc, it is wafiied and 

vriiiig. 

If the gray happens to be darker than it 
ought, the filk is dipped in a hdution of tartar, 
and afterwards in warm water: and if by 
thefe means th.e colour be weakened too much, 
the filk is agiin dipped in a bath of frefli 
dye. 

Linen and cotton have a blue ground given 
them for black-gray, iron-grav, am! flatc-gray, 
but for no other. yVll the lhades require a 
galling proportionate to the gray to he pro¬ 
duced. Gall-baths that liad before ferved for 
other purpofes are ficqucntly iiled. 

When the thread has been galled, wrung, 
and dried, it is dipped on the (licks in a tub of 
cold water, to whicli is added a proper quatuity 
of the bath from the bl.ick cafl-., an-1 of a 
decoftion of logwood. The thread is worked 
in this pound by pound, walhed, and dried. 

Mr. Pileur d'Aj/iIgny gives two o'.her pro- 
cefles for dyeing gray, wliicli according to him, 
produce a more permanent colour. 

1 . The thread is galled, dipped in a very 
weak bath of the black cafk, and tben mad- 
dered. 

* 2 . The thread is dipped in a very hot folii- 

tion of tartar, wrung gently, and dried. It is 

tben 
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then dyed in a deco6lion of logwood. After 
this operation the thread appears black ; but, 
on working it attentively in warm foap-fuds, 
the furplus of the dye is difcharged, and it 
remains of a pleafiug and durable flate-gray. 


SECTION 



44 


ELEMENTS OF THE 


SECTION II. 

Of Blue. 


CHAP. I. 


Of Indigo, 


I NDIGO is a blue colouring fubftance 
extraftcd from a genus of plants, known by 
the name of indigoferity and indigo. 

At St. Domingo, and the neighbouring co¬ 
lonies, two fpccics of indigofera arc dillinguifh- 


ed : the true and the baftard. The firlt is a 
fomewhat bufhy fhrub, growing to the height 
of two or three feet : its leaves arc round, 
pretty thick, frnall, and grecnifh : its flowers 
rcfemblc thofc of the pea, and are fucceeded 
by long curved pods. 

When the indigofera appears to be ripe, it is 
cut, and carried to the vats, where it is to 
undergo a fermentation, to which it is greatly 
difpofed. If it be perfedly ripe when cut, 
the indigo it affords is of a finer colour, but 

2 much 
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much lefs in quantity, than if it be not arrived 
at a ftatc of maturity : if it be over ripe, the 
quantity is ftill Icfs, and its quality is bad. 

Tlicre arc three vats placed one over another 
at different heights, and near a refervoir of 
water. 7’he firft is called the jieepin^ vat 
(trempoire). Into this the plant is put, after 
h.Tving filled it with water to a certain height : 
a brifk fermentation foon commences; and 
mucli feum is formed. Mr. Quatremcre fays, 
that the difengaged gas is inffammablc. 

When the indigo-maker finds the fermen¬ 
tation fiifficicntly advanced, and the colouring 
particles beginning to unite, he draws off the 
liquor into the fecond vat, called the beating 
vat (batterie) in which the liquor is beaten 
with iiiffruincnts contrived for that purpole. 
Mr. le Blond aiTerts, in the obfcrvatioj)s fent 
by him to the academy of fciences, that this 
operation is intended to diflipate the carbonic 
acid formed by the fermentation, which would 
prevent the precipitation of the colouring par¬ 
ticles; He fays, that the beating is not fuffi- 
jcient to procure the precipitation of all the 
colouring particles,, and that a metiiod has 
been tried in french Guiana, which, by pro¬ 
ducing a much more copious precipitate, revi¬ 
ved the iiopes of the colouriffs, who were 

abandoning 
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abandoning this manufafturc. This method! 
confifts in mixing with the liquor a quantity of 
lime-water, which ablbrbs its carbonic acid: 
but he thinks, that this fliould not be carried 
beyond a certain proportion, and that an excefs 
•of lime-water is prejudicial. This method is 
not new ; it is mentioned by father Labat. 
Mr. Struve alfo has thought, that lime-water 
would favour the precipitation of the indigo, 
by feizing the carbonic acid which held it in 
folution 

When it is judged from the blue colour, 
that the liquor is fufficiently beaten, it is left 
at reft about two hours, that the colouring 
particles may begin to feparate from the liquor, 
which contains a yellow extractive matter, and 
it is then draw'n off into a third vat, called the 
fettling vat (diablotin). The colouring parti¬ 
cles arc left to fettle in this vat, the fupernatant 
liquor of which is drawn off by two cocks 
placed one above the other ; after which the 
colouring particles, then in a ftate of femi- 
fluidity, are drawn off by a third cock into 
a linen ftrainer in the fhape of a jelly-bag ; 
and when they are reduced to the confiftence 
of a pafte, they are turned out into fquare 

* Bibliotheque mcdico-phyfique du Nord. tom. iii. 

boxes. 
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boxes, placed in the open air, under flieds 
which flieltcr them from the fun. 

The indigo produced in thefe operations 
differs, not only according to the quality of 
ti c plant vhicli afforded it, but according to 
the care employed in its preparation. Its co-* 
lour'.iig part however, appears to be invariably 
the fame ; fo that the difference of its quality is 
entirely owing to the heterogeneous fubftarices 
mixed with it, and the degree of confiltcnce 
whi' it it acquired in dyeing. 

There is a 'igl'.t fort that comes from Guati- 
mala, of a fine blue colour, and called light 
indigOy (^r fioiver indigo (indigo fl(;rc). It fwims 
on water, whilil all the other kinds fink in 
it. This fort is tl.c hneit a.id mod valuable. 
There is a fort known by the name of coppery 
indigo^ bccaufe its furface affumes a copper 
colour when rubbed againft a hard body j and 
there are other forts much lefs pure, as that 
which comes from Carolina. 

In the experiments of Bergman'*, one part 
in nine of indigo was found to be foluble in 
water by boiling. This ]>art appeared to 
confifl of mucilaginous, aftringent, and fapo- 
naceous particles. The aflringcnt particles are 

^ Chemical analyfis and examination of indigo. 

precipitable 
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precipitablc by folutions of alum, of fulphat of 
iron, and of copper. 

Mr. Ouatremcre " alfo has fe'.aratcd the 

1 

folublc parts by means of water. He afferts, 
that their quantity is greater in proportion as 
rile iiuhgo is inferior in quality ; and tliat the 
rcQduuni, after this operation, is equal to the 
fined indigo : whence he propofes, to purify 
indigo of inferior quality, by boiling it in a 
bag, renewing the water till it will take no 
more colour. Un(|uedionab!v this operation 
would be of advantage, as it would deprive 
the indigo of the yellow matter eapable of 
altering its colour : dill however, its quality 
might differ, on account of the earthy particles 
not foluble in water, which it is true, could 
not affect its colour, but would vary the pro¬ 
portion of the colouring matter. 

Powdered indigo digeded in alcohol gave 
a tinflure at fird yellow, then red, and at lad 
brown. By this operation feveral times re¬ 
peated, it lod about a feventeenth of its weight. 
From this tinclure water feparated a brownifli 
refinous fubdance. 

' Analyfe & examen. chym. de I'indigo, tel qu’il eft dans 
le commerce pour I’ufage de la teinturc. 


Ether 
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Ether afcls on indigo nearly in the fame 
manner as alcohol; but oils, either fixed or 
volatile, have little a6\ion on it. 

Bergman mixed one part of indigo finely 
powdered, with eight parts of colourlefs ful- 
phuric acid, fo concentrated, that its fpecific* 
gravity was to that of diHilled water, as 1900 
to 1000. The glafs veffel in which thefe were 
mixed was (lightly ftopped. The acid attacked 
the indigo readily, and excited great heat. 
After twenty-four hours digeftion, the indigo 
was diflblved, but the mixture was opake and 
black : by the addition of water it was ren¬ 
dered clear, pafling fucceflively through the- 
various (hades of blue, in proportion to the 
quantity of water. At lead twenty pounds of 
water arc required to render the fmalleft drop 
of the folution imperceptible, in a cylindrical 
glafs veffel of (even inches diameter. 

If the fulphuric acid be diluted with water, 
it attacks Only the earthy principle mixed with 
the indigo, and fonie mucilaginous particles. 

Several bottles in which a drop of this folu- 
lion was mixed with liquors containing dilTercnt 
fubftances, as acids, alkalis, and neutral falts, 

4 

were expofed for fome time to a temperature 
of from fifteen degrees to twenty degrees (65 
to 77 Farhj. In fome the colour remained 
VoL. II. E unaltered;. 
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unaltered ; in others it became green, and was 
deftroyed more or lefs readily. Bergman 
accounted for the changes he obferved, by the 
property fume fubftances poflefs of taking 
away phlogifton, and others of affording it : 
but they may be happily explained by the at- 
traflions of oxygen, which fome fubftances 
yield, or take away, or acquire from the 
atmolphcre. 

Fixed alkalis faturated with carbonic acid 
feparate from the folution of indigo a very fine 
blue powder, which is depofited very flowly. 
Bergman diftinguifties this blue powder by the 
appellation of precipitated indigo. It may be 
obtained alfo by dropping the folution into 
alcohol, or into faturated folutions of alum, 
fulphat of foda, or other falts containing the 
fulphuric acid, but the liquor remains always 
in Ibme degree coloured. 

Concentrated nitric acid attacks indigo with 
fuch violence as to fet it on fire. If it be 
diluted to a proper degree, it a6ls with lefs 
vehemence, the colour of the indigo becomes 
rufty,. and the rcliduum, which amounts only 
to one third of the indigo employed, has the 
appearance of umber. Fixed alkali precipitates 
from the nitric acid which has afted on the 
indigo, a little oxyd of iron, mixed with barytes 

and 
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alid calcareous earth : but if too much al¬ 
kali be added, a part of the precipitate is 
rediffolved, and the colour of the liquor 
becomes deeper than before. 

Bergman fays, that the nitrous acid which 
has been phlogifticated by indigo, and has af 
the fame time taken up a portion of its muci¬ 
lage, may be employed for dyeing wool or 
filk of different lliades, of a very permanent 
yellow : but here that great chemift niiftakes 
for a particular effeft, the action always exerted 
by nitric acid on wool or filk, to which it gives 
a yellow colour, more or lefs deep according 
to its degree of concentration, and which he 
has himfclf deferibed in his notes on Scheffer’s 
effay on dyeings 

Mr. Hauffrnan has given a more regular 

feries of obfervations on the changes produced 

% _ 

in indigo by nitric acid, in aii interefting difler- 
tationinferted in the Journal de PhyfKjue 
for March 1788. After all the indigo which 
he had expofed to the aftion of that ticid ap¬ 
peared to be deftroyed, he found in the veflel 
a coagulum, which, being perfefclly freed from 
nitric acid by waffling, formed a brown vifeous 
mafs, having all the appearance of a gummy 

^ ^ Sur rindigo &c fes diflTolvanta* 

£ 1 reiinous 
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refinous fubftance : it was foluble in alcohol, 
which indigo is not, and was not foluble in 
water, except in a large quantity, though more 
fo in hot water than in cold : and it was very 
bitter to the tafte. The water with which the 
coagulum had been wafhed, yielded on evapo¬ 
ration finall cryftals, which exhibited many 
properties of the tartarous and oxalic acids, 
but the nature of which our author did not 
precifely afeertain. 

Muriatic acid, digefted and even boiled on 
indigo, takes up the earthy part, the iron, and 
a little extra6livc matter, which colours it of a 
yellowifli brown, but has not the leaft aflion 
on the blue colour. If the indigo be preci¬ 
pitated from fulphuric acid, the muriatic acid 
will readily diffolve a certain portion of it, and 
form a deep blue liquor. 

• The other acids, as the tartarous, formic, 
acetous, and phofphoric, a£l on indigo like 
the muriatic : they diffolve precipitated indigo 
very well. Sulphuric acid too much diluted 
with water to dilfolve indigo, and nitric acid 
alfo when too weak to decompole it, diflblve 
only the earthy part and the extractive matter, 
which are altogether foreign to the colouring 
fubdanee. 


The 
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The oxygenated muriatic acid fhews little 
aftion on indigo in fubftance, but deftroys its 
colour when in a ftate of folution. I employed 
the folution'in fulphuric acid to afccrtain the 
alterations it would induce in it. With this I 
mixed oxygenated muriatic acid, till its blue 
colour was entirely dertroyed : it was then of 
a brown yellow. In this ftate I evaporated it, 
and a blackifti vifeous fubftance was gradually 
depofited, which appeared to be of the fame 
nature as that Mr. Hauffman obtained by means 
of the nitric acid. 

This effeft of the oxygenated muriatic acid 
on the folution of indigo in fulphuric acid, 
affords a very accurate method of determining 
the goodnefs of indigo. All the colouring 
particles contained in it arc foliible in the ful¬ 
phuric acid, and form perfectly ftmilar folu- 
tions, for there is no difference between the 
colouring particles. The relative quantities 
therefore, of thefe particles contained in dif¬ 
ferent fpecimens of indigo may be found, by 
the proportions of oxygenated muriatic acid 
required to deftroy the colouring particles 
extrafted by fulphuric acid from equal weights. 
In the fecond feftion of the firft part of this 
work, I have mentioned the precautions ne- 
cclfary ifi making this experiment. 

E 3 Purf 
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Pure or caiiftic fixed alkali diflblVes fomc 
fubftances foreign to the colouring matter of 
indigo, but afts little on the colouring matter 
itfelf. Cauftic volatile alkali or ammoniac, 
afls nearly in the fame manner. Precipitated 
indigo diffolves readily without heat, in alkalis, 
fixed or volatile. If they be pure or cauftic, 
the blue colour changes gradually to a green, 
and is at len.cth deilu'yed : but if they be 
combined with carbonic acid the colour is 
not altered. Lime-water has little adion on 
indigo itfelf, but it diftob. es precipitated in¬ 
digo. This folution changcft its colour, w'hich 
is ultimately deftroyed, neaily in the fame 
manner as tliofe in cauftic alkalis. 

Indigo expofed to the aft ion of fire in an 
open crucible, or under a nuiffte, fumes, fwells, 
grows red, and fometimes takes fire, emitting 
a white flame. A hundred parts ol indigo leave 
thirty-three or thirty-four parts of afhes. 

Thefe afhes afford no fixed alkali when 
lixiviated with diftilled water. Muriatic acid 
diffolves the greater part of them with a flight 
effervefcencc: the refiduum, which is infoluble, 
conftitutes an eleventh part, and has the cha- 
rafters of filiceous earth. 

I 

The folution in muriatic acid produces pruf- 

fian blue, On miifing with it prufEat of pptrafh. 

• < * . • • 

From 
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From thirty to thirty-two grains (25 to 27 
Englifh) are obtained from the ounce of in¬ 
digo. Bergman concluded that the ounce 
contained eighteen or twenty grains (15 or 16) 
of iron : but he has afeertained in various 
fubfequent works, that pruflian blue formed 
by means of pruffiat of pot-afh, contained 
only about a fixth of its weight of iron ; fo 
that from the above experiment we fliould 
reckon only five or fix grains (4 or 5) in the 
ounce. 

Befidc the iron and filiceous earth, the afhes 
contain calcareous earth and barytes. 

Indigo detonates ftrongly with nitre. In 
dillillation it affords carbonic acid, a liquor 
containing a little volatile alkali, and an oil 
refembling the empyreumatic oil of tobacco, 
and readily foluble in alcohol. 

Bergman concludes from his analyfis, that a 
hundred parts of good indigo contain. 

Mucilaginous matter feparable by means 


of water.12 

Refinous matter foluble in alcohol.6 

Earthy matter foluble in acetous acid, 
which docs not attack the iron here 
in the Hate of oxyd...22 

Qxyd of iron foluble in muriatic acid.. 13 

E 4 The 
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The forty-fevcn parts remaining are almoft 
pure colouring matter, which, diftilled alone. 


affords 

Carbonic acid. 2 

Alkaline liquor. 8 

■ Empyreumatic, oil. 9 

Coal.-..23 


The coal burnt in the open air, gave four 
parts of earth, about half of which was oxy- 
dated iron, and the remainder a very fine 
filiceoiis powder. 

From thefe rcfults, that great chemift con- 
fiders indigo as a fubftance analagoiis to pruffian 
blue, and the colouring parts of ink. He 
thinks that, like thofe fubllances, it owes its 
colour to iron : but it has been fliewn that the 
method ufed by him to calculate the iron con¬ 
tained in it, exaggerated its quantity. Befidcs, 
we fhould reckon only that iron which enters 
into the compofition of the colouring matter ; 
for that which the muriatic acid can dilfolvc 
without attacking the colouring matter, ought 
to be confidered as a foreign fubftance, as well 
as the earths and cxtrafclive and refinous mat¬ 
ters, the quantities of which vary greatly in 
different kinds of indigo. Now from forty- 
fevcn parts of pure indigo, Bergman obtained 
only two parts of oxyd of iron, which'pwes at 

Icaft 
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leafl a fourth of its weight to oxygen. Hence 
it follows, that iron cannot be reckoned more 
than a tliirtieth part in the compofirion of the 
colouring matter of indigo, the properties of 
which, moreover, appear to have but a very 
flight relation to thole of pruflian blue, and’ 
the colouring parts of itik. Iron then, can 
have but little iidiucnce in producing the colour 
of indigo. 

It is known at prefent that mofi; of the prin¬ 
ciples obtained by diflillation, as oil, carbonic 
acid, and ammoniac, did not exift in the fub- 
ftance from which they arc difengaged by heat; 
but that they are new combinations, owing to 
principles, which, by their union, formed the 
original fubftance. Thus there is neither oil, 
nor ammoniac, in indigo : but from the pro- 
dufts of its analyfis we may conclude, that it 
contains a pretty conlidcrable quantity of hy¬ 
drogen, a little azot, a very fmall quantity of 
iron, but above all, fuch a proportion of coal 
as is obtainable from no other known vegetable 

O 

fubllance, fiiice forty-feven grains of pure in¬ 
digo left twenty-three of coal, from which, it 
is true, w^e are to fubtraft four grains of afhes, 
but then on the other hand, we muft add the 
coaly matter contained in the oil, in the car¬ 
bonic acid, and in the carbonic hydrogenous 

gas* 
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gas, which was no doubt difengaged in the 
operation. Other experiments will fliew, that 
oxygen really exifts in indigo, without forming 
fuch an intimate combination as when it enters 
into the compolition of water. As to the 
filiceous earth, it docs not appear whether it 
be a component part of the colouring matter, 
or fimply mixed with it. 

The great cjuantity of coal and of hydrogen 
which enter into the compolition of indigo, 
account for its prompt inflammability, and the 
brillc detonation it produces with nitre. The 
nitric and oxygenated muriatic acids appear 
to me to produce the blackifh vifeous lubltancc 
before mentioned, by forming water from a 
combination of their oxygen with the greater 
part of the hydrogen of the indigo, fo that the 
coaly matter remains combined with only a 
very fmall portion of hydrogen. 

In the firll part of this work I have exhi¬ 
bited the reafons which to me feem to prove, 
that the fixity and unchangeablcnefs of colours 
are chiefly owing to the proportion of fixed 
principles which enter into the compolition of 
the colouring matter, and the abundance of 
coal, which, coihbining with oxygen lefs readily 
than hydrogen docs, gives them the property of 
refilling the a6lion of the air. 

In 
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In indigo we find this abundance of coal 
which muft render its cplour fixed and un¬ 
changeable. Forty-feven parts of pure indigo 
left on diftillation twenty-three of coal, in 
Bergman’s experiments : and Mr. Qiiatremere 
fays, that four ounces of indigo yielded him 
two ounces and a half of coal. If we turn our 
attention to the preparation by which it is 
cxtrafted, or rather formed, it appears, that 
the fubftance to which it owes its origin muft 
have been of a refinous nature when in the 
organized plant: that in the preparation it has 
undergone, in the kind of putrefaflion it has 
experienced, a part of its hydrogen has been 
confiimed by a flow combuftion, during which 
a gas cfcaped ; and that the chief ufe of the 
heating was to favour the contaft and aftion 
of the air. This theory is confirmed by the 
circurnllanccs which accompany the beating : 
if it be continued too long, the indigo is 
changed, blackened, and becomes what is called 
Burnt indigo *. 

Indigo has not indeed the brown or fawn 
colour, which moft commonly indicates that 
combuftion of which I have laid down the 
theory : but I have remarked, that this colour 

' Hift. phllof. Sc polit. des ctabl. Sec, livre vi. 

is 
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is not an infeparable efFcft of it, for colours 
are influenced by flight circumftances : befidcs, 
a deep blue approaches confiderably the proper 
colour of coal. 

V 

I have advanced, that when colouring mat¬ 
ter like that of flax underwent a flight corn- 
bullion, a final 1 portion of oxygen remained 
united with it, without combining particularly 
either with the hydrogen or with the coal, and 
that hence arofe fome of its qualities. It 
appears, that we find in indigo this property, 
which remains to be examined ; and from this 
it is, that the putrefaftion, or rather combuf- 
tion, which it undergoes in its preparation, 
mull have a certain limit, which if exceeded, 
the indigo is rendered of bad quality. 

It has been fecn that indigo is not naturally 
folublc, either by alkalis or lime, yet in the 
procelTcs employed, it is diflblvcd by thofe 
fubftances, from which it is afterwards preci¬ 
pitated on the matter to be dyed. The folution 
of indigo by lime or alkali is greenilh. At 
the furface it becomes blue, becaufe there the 
indigo is precipitated in its natural Hate. The 
green colour is not produced by the alkalis, as 
it is in many other blue vegetable fubftances, 
as Bergman obferves : for thefe, when rendered 
green, recover their colour as foon’ as the 

3 alkali 
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alkali is faturated with an acid, which of itfelf 
would give them a red colour : but an altera¬ 
tion of the colouring matter of indigo was 
requifite to its folution in an alkali, and acids 
have not the property of making it red. It 
remains to inquire what change the indigo ex¬ 
periences previous to its folution in alkalis. 

Bergman examines two procefl'cs, to deduce 
from them the caufe of the changes produced 
in th*e indigo. When we treat of thefe as 
operations of the dyer, we fhall confider them 
more minutely : at prefent it is fufheient merely 
to mention them. If fulphat of iron be mixed 
in water with an equal weight of indigo, and 
double its weight of lime, the indigo foon 
dilTolves; but Bergman has obferved, that if 
the fulphat of iron be boiled for fome hours in 
a large portion of water, afterwards reduced to 
a proper quantity by evaporation, the folution 
would not take place. If a folution of pure 
or cauflic fixed alkali be taken, and to this 
indigo and fulphurct of arfenic or orpiment be 
added, the bath foon becomes green, and the 
indigo is dilfolvcd. If inftead of the fulphuret 
of arfenic, we fubftitute the portion of arfenic 

it contains, the bath will never be fit for dye- 

0 

ing; but on adding the quantity of fulphur ir 

ought 
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ought to contain, we fliall foon fee marks' of 
folution. 

Bergman attributes thefe effefts to phlogifton^ 
communicated to the indigo in the firft inftancc 
by the precipitate of iron, in the fecond by 
tlic orpiment, by means of which it is rendered 
foluble by the alkali and the lime ; fo that 
when the precipitate of iron has been deprived 
of its phlogiftdn by a long ebullition, it is 
unable to occafion a folution of the indigo, 
becaufe it is no longer capable of affording it 

In this e.\planation we have only to make 
thofe alterations which are pointed out by the 
improvements made in phyfics. Indigo con¬ 
tains a portion of oxygen, which may be taken 
from it by fubflances that have a ftrong attrac¬ 
tion for it, and then it becomes foluble by lime 
and alkalis. The frefh precipitate of fulphat 
of iron is a fubftance of this kind : for it is 
known from the experiments of Dr. Priellly, 
that this precipitate combines with vital air 
with which it is placed in contaft, whilil its 
green colour changes to a red, and then to a 
yellow; but by a long ebullition the iron 
combines with more and more oxygen, and at 
length becomes faturated with it, thus being 
rendered incapable of taking it from’ the in¬ 
digo. 

O 
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tligo. Sulphiiret of arfenic alfo, when difTfjiVcd 
in an alkali, has a llrong attraftion for oxygen ; 
but the oxyd of arfenic has a very flight ten¬ 
dency to combine with that principle. 

Mr. Haulfman has proved by a direO, ex¬ 
periment, that the folution of fulphiiret of 
arfenic mixed with indigo abforbed vital air, 
with which/it was in contatl: for having put 
fome of that folution, known in the dve-houfe 
by the name of printing blue (bleu d'appli- 
cation) in conta 61 : with air obtained by diflilling 
nitre, feven eights of the air were abforbed, 
and the rcfiduum was found to be azotic gas. 
The printing blue was entirely fpoilt, and the 
indigo was regenerated : a portion of the al¬ 
kali united with the fulphuric acid produced, 
and formed with it fulphat of pot-afli : tlicre 
remSined fome cauftic alkali, and the arfenic, 
inftead of being in the metallic Hate, as it is in 
the fiilphurct of arfenic, was combined with 
it in the ftatc of oxyd. Perhaps Mr. IlaufTman 
would have found, that a part of the arfciiic 
was in the Hate of an acid, had he purfued his 
inquiries with more accuracy. 

Though with refpeft to the theory of this 
obfervation, Mr. Hauffinan remains undeqided 
whether to adopt the phlogiftic hypoihefis, or 
the natural explanation which attributes the 

phenomena 
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phenomena juft deferibed, to the abforption of 
air and the combination of oxygen, no doubts 
of the validity of the latter can remain at 
prelcnt, when it is known that the air obtained 
fiom nitre is compofed of vital air, and a 
more or lefs confiderable proportion of azotic 
gas or phlogifticated air, according to the 
degree to which the dccompolition of the nitre 
Las been carried. Tiie azotic gas, which hir. 
Ilanffman found as a refiduum, was preexillent 
rl'.eii, and had no fliare in producing the e- 
nomcnon : the vital air w'as limply abiorbed 
by the fulphur, w'liich was cemvertv'd -nto 
fulphuric acid : it combined aifo with 41.6 
arfcnic, reducing it to the Itaie of oxyd, and 
perhaps even of an acid ; while a portion of 
it united likewife with the indigo dilfolved by 
the caultic alkali : hence the indigo refueled 
its blue colour, and its natural Hate j the 
cauflic alkali was no longer capable of afting 
on it; and it w'as precipitated : circumftances 
perfefliy analogous to thofe which take place 
in the iblution of indigo produced by means 
of fulphat of iron. 

It follows from what has been faid, ift, that 
indigo in its natural ftate contains oxygen: 
fldly, that while it retains this oxygen it is in¬ 
capable of uniting with alkalis or lime: 3dly, 

that 
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ihit fubflances capable of depriving it of this 
portion of oxygen render it foluble by lime 
and alkalis: 4thly, that this folution is decom* 
pofed, and the indigo refumes its natural ftate^ 
when it comes into contact with atmofpheric 
air, and attrafts the oxygen of which it had* 
been deprived. The very fame things happen 
when any fubftance is dyed in the indigo vat. 
In the vat it acquires a green colour; but 
when it is expofed to the air it becomes blue, 
becaule the indigo recombines with the oxy¬ 
gen it attrafts from the atmofphere, by which 
it is reflored to its natural ftate, and the lime 
or alkali is fet at liberty: the latter being car¬ 
ried off in the wafhing, the' indigo remains 
combined with the fubftance, which is found to 
be dyed by its means. I have found, that a 
pattern of cloth, or cotton, coming green out 
of the vat, acquired in like manner a blue co¬ 
lour, by dipping it quickly into oxygenated 
muriatic acid, fufticiently diluted not to decom- 
pofe the indigo. 

With refpetl to Mr. HaulTman's experiment 
i ihall obferve, that the fulphuret of alkali and 
of arfenic afts much more poyrerfully on oxy¬ 
gen than the limple fulphuret of alkali; which 
may be owing to two caufes: ift, the arfenic, 
which in the fulphuret of arfenic is in the nft* 
V^L. II. F tallic 



66 


ELEMENTS OF THE 


tallic ftatc, or very (lightly oxydatcd, may it- 
felf aft on the oxygen: or 2dly, the union of 
the fulphur and alkali may not be fo intimate 
in the triple compound of alkali, arfenic, and 
fulphur, as in the more fimple fulphurct, com- 
pofed of fulphur and alkali only; fo that the 
fulphur cxifting in a (late of equal divifion may 
aft more ftrongly on the oxygen. 

However this may be, on the raore powerful 
aftion exerted on oxygen by the I’ulphur of 
alkali and of arfcnic depends the more ftriking 
effeft it produces on wines that contain lead; 
becaufe it thereby reduces nearer to the me¬ 
tallic (late the oxyd of lead, which thence ac¬ 
quires a blacker colour. 

It has been feen, that indigo underwent from 
the aftion of the nitric and oxygenated muri¬ 
atic acids a combuftion, in which its hydrogen 

was alone, or at leaft principally, deftroyed. 

% 

Sulphuric acid in difl'olving it, appears alfo to 
produce a flight combuftion, which is perceived 
by the fmcll of fulphureous acid, however 
gentle the heat by which the folution is elFefted. 
If the heat employed be a little too great, the 
ligns of combuftion are very evident. To this 
aheratipn 1 attribute the changes obferved by 
Bergman in the indigo precipitated from ful- 
phuric acid. Thus, pure alkali and lime dif- 

.folvc 
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folvG the precipitate, render it green, and foon 
deftroy its colour, fo as not to be recoverable 
by acids, becaufe, as I have Jfhewn, they fa¬ 
vour the progrefs of the combuftion. If the 
liquor which is deprived of its colour were 
evaporated, a refiduum of the nature of than 
left by the nitric and oxygenated muriatic acids 
would probably be obtained. 

Indigo, when it has undergone a flight alte¬ 
ration from the fulphuric acid, does not adhere 
fo ftrongly to wool or filk, as when it is in 
its natural ftate. Hence the faxon blue^ pro¬ 
duced by a folution in fulphuric acid, is lefs 
permanent than the blue of the indigo vat; 
and that folution is capable of giving only a 
flight dye to filk, and a ftill flighter to thread 
or cotton. 

If we attend to the properties acquired by 
indigo when deprived of a portion of its hydro¬ 
gen, as it is by the oxygenated muriatic acid, 
it will not be difficult to explain the greater 
part of the obfervations made by Bergman on 
different mixtures with folution of indigo. 

Mr. Hauffman has obferved, that the ful- 
phuret of antimony, or crude antimony, pro¬ 
moted the folution of indigo, in the fame man¬ 
ner as fulphuret of arfenic ; but that the oxyd 
of antimony mixed with fulphur would not 

F 2 produce 
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produce the fame efFeO, He remarked, that 
the folution of indigo by means oF fulphtiret of 
antimony could not be ufed as a printing blue, 
CQuleiir d'^pplicatioriy becaufe the antimony was 
precipitated in a red (late, probably remaining 
Combined with a little fulphur. Other metallic 
fulphurets did not fucceed with him; becaufe, 
as he obferves, they are not foluble in cauftic 
alkali. 

We are indebted to Mr. Hauflman for many 
other interefting obfervations, which I am not 
yet able to explain in a fatisfaflory manner. 
He digefted a mixture of iron filings reduced 
to a fine powder, indigo ground with water, 
artd concentrated cauftic alkaline liquor, with¬ 
out being able to diifolve the colouring fub- 
ftance : but a very good folution was procured 
by means of antimony in its metallic ftate. 
The oxyds of antimony appeared to have no 
aflion on it; and zinc, though it afts ftrongly 
on oxygen, produced no folution. 

The precipitate of copper with indigo ex¬ 
hibited to’him fome peculiar phenomena. Far 
From contributing to its folution, it effected its 
regeneration from all the different arfenical 
and antimonial folutions, as well as from that 
obtained by means of precipitate of iron. The 
^jpaiution of copper in ammDniac produces the 

fame 
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fame efFefl:. He fays, that the dyers avail 
themfclves of this property of copper, more 
readily to exhauft the blue vats, which, from 
having been too long in ufe, or containing 
originally too little indigo, give but very weak, 
fhades; but on dipping the goods to be dyed 
into a water very (lightly impregnated with ful- 
phat of copper, or other coppery folution, 
whether acid or alkaline, deeper ihades are 

obtained. 



CHAP. II. 

Of Pajlel and IFoad, 

P ASTEL is a plant of the family of the 
crucifera:, the diftinguifhing charaQer of 
which is taken from the form of the feed-pod, 
which is flat like that of the afli, edged with 
a thin membrane, and contains two long feeds. 
Two fpecies are diftinguiflied: that which is 
cultivated, if at is tinSforia^ Lin. and the portu- 
guefe paflel, i/atis Lujitanica^ Liu. which dif¬ 
fers from the former in being fmaller and hav¬ 
ing a narrower leaf. The former fpecies puts 

F 3 out, 
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out ftalks three feet high, of the thicknefs of 
a man’s finger, which divide into a number of 
branches, abounding with large lanceolated 
leaves, of a blueiih green colour, the margins 
of which have little fmooth indentations. The 
flowers are yellow, difpofed in panicles on the 
fummits of the ftalks. The root is large, 
woody, and penetrates deep into the earth. 

This plant requires a good black earth, light, 
and well manured. It is fown in February, 
March, or April, after two ploughings in au¬ 
tumn. It affords three or four crops a year: 
the firft when the ftalks begin to grow yellow, 
and the flowers are ready to appear; the others 
at intervals of fix weeks, or more, according 
to the climate and warmth of the feafon. 

The plant is mown, wafhed afterwards in a 
river, and dried in the fun. Care tnuft be taken, 
that it dry fpeedily; for if the feafon be un¬ 
favourable, or it fhould rain, the plant is in 
danger of being fpoiled: one night is fome* 
times fufficient to turn it black. 

The plant is next carried to the mill to be 
ground, and reduced to a pafte. Of this are 
formed heaps, which are covered fo as to fecure 
them from rain. At the end of a fortnight 
ihe paftel heap is opened, and beaten fo as to 
fnix the cruft formed on the furface' with the 
2 inne^* 
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inner part. It is then made into round balls, 
which are carried to a place expofed to the 
wind and fun, that they may be deprived of 
their moifture, which would render them liable 
to putrify. Thefe balls, heaped upon one ano¬ 
ther, grow hot by infenfible degrees, and exhale 
a fmell of volatile alkali, which is ftronger in 
proportion as the quantity is larger, and the 
feafon warmer. The heat that has commenced 
is increafed by watering the heap flightly, till 
the paftcl is reduced to a coarfc powder. It 
is in this ftate we find it in commerce. 

Paftel is cultivated and prepared chiefly in 
Languedoc, Provence, and Normandy. That 
of Languedoc is moft efteemed. In Normandy 
it bears the name of woad, differing from the 
common paftel only in requiring a larger quan¬ 
tity to produce the fame cfFe 6 l, as HcHot has 
experienced. 

Paftel gives, without indigo, a blue colour, 
which has no luftre, but is very permanent. 
As it affords much lefs colouring matter than 
indigo, and as its colour is inferior in beauty, 
the difeovery of indigo has greatly diminiftied 
the cultivation and fale of paftel. 

Aftruc fays, in his Memoirs on the Natural 
Hiftory of Languedoc, that on treating paftcl 
in fmall- quantity, in the fame manner as anif 

F 4 is 
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is treated for obtaining indigo, he procured 
from it a powder which produced the fame 
effefts as indigo does. From this Hellot has 
concluded, that the deep green colour of many 
plants is owing to blue and yellow particles, 
^nd that if we could deftroy the yellow by 
fermentation, the blue would remain. But 
Lewis fays ‘, that having caufed herbs of dif¬ 
ferent kinds to putrefy in water, he obtained 
no blue feculee. I have already obferved, thajt 
the fuppofition of a mixture of blue and yellow 
particles to form the green of plants, is defiitute 
of foundation. 

It appears, that the fcheme of extrafting 
indigo from pallel has been carried into exe¬ 
cution in Germany. Mr. Gren thus deferibes 
the procefs employed Frefh leaves of paftel 
are wafhed in an oblong vat, nearly three parts 
filled, to cleanfe them from the earth and filth; 
to prevent the water from railing them up, 
they are kept down with crofs pieces of wood: 
on thefe leaves a fufficient quantity of pure 
water to cover them completly is poured, and 
the veffel is placed in a moderate heat: in a 

• The chemical works of Cafpar Neqmann, by William 
Lewis. 

CrelU neuejii Entiiclungen. A firench tranflation is to be 
A»ho 4 in the Uiblitthefue du Nord^ tdip* ili. 

longer 
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longer or fhorter time, according to the tem¬ 
perature of the atmofpherc, a plentiful fcum 
forms on the farface of the water, which indi¬ 
cates the commencement of the fermentation. 
By degrees the furface becomes covered with 
a blue pellicle, prefenting to the eye tinges of 
a coppery hue. When there is a certain quan¬ 
tity of this fcum, the liquor, which is of a 
deep green colour, is drawn off into another 
oblong vat, by means of a cock placed juft 
above the bottom, or it is laded out to be put 
into the other vat. In either cafe it is neceffary 
to pafs it through a cloth, to feparate the im¬ 
purities, or bits of leaves, which might other- 
wife be mixed with it. The leaves are then 
wafhed with cold water, to remove any portion 
of the coloured pellicle which may adhere to 
them, and this water is mixed with that before 
drawn off. After this, lime-water is poured 
into the fermented paftel liquor, in the pro¬ 
portion of two or three pints to every ten 
pounds of . leaves, and the liquor is ftirred 
brifkly for fome time, to facilitate the fepa- 
ration of the indigo, which is depofited by 
ftanding. To know whether the ftirring has 
been continued long enough, a little of the 
clear yellowilh liquor is put into a common 
botUe, Sind lhaken ftiongly : if any blue matter 

feparate 
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feparate from it, the liquor muft be again 
ftirred. When all the indigo is feparated, and 
has fallen to the bottom, the clear water is 
drawn off through a cock placed a little above 
the bottom of the vat, or by means of a 
fiphon. This fhould be done without lofs of 
time. To facilitate the feparation of the 
water, the vat may be inclined towards the 
cock, as foon as the ftirring is finifhed. The 
blue colour which remains is put into conical 
filters of linen, or Hippocrates fleeves. As 
a little of the colour always runs through thefe 
at lirft, the liquor fhould be received in a 
vclfel placed beneath, and returned into the 
Biter, till the water comes off clear. The 
indigo contained in the filters is to be edulco¬ 
rated with a fufficient quantity of water, and 
dried in the fliade, or with a gentle artilicial 
heat, taking care to keep it covered. 

Indigo may be obtained without the addition 
of lime-water, but not in fo large a quantity. 
If a greater portion of lime-water be ufed, the 
quantity of the indigo will be increafed, but 
its quality will be inferior, becaufe the furplus 
of calcareous earth will unite with it. Alkaline 
falls likewife facilitate the feparation of the 
blue colour : but it would not be advantageous 
employ them, becaufe they afterwards dif- 

folve 
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folve a part of it. No precipitate is occafioned 
by the addition of an acid. 

It is neceffary that a certain time be fuffered 
to elapfe, before the water which has fermented 
with the paftel leaves is (Jrawn olF. If it be 
drawn off too foon, little indigo will be ob-* 
tained : if the leaves be left too long in infu- 
fion in the water, they, readily enter into a ftate 
of putrefa6lion, emit a peculiar putrid and 
volatile fmell, and the precipitate is no longer 
fcparable, the water remaining conftantly green. 
It is the fame with the water drawn off', if it 
be negletled; and even when the indigo is 
already feparated from the liquor, care mull 
be taken to prevent it from running into 
putrefaftion, which would occafton the lofs of 
the whole, or at leaft, part of the indigo. 

We mult not however, be too hafly in 
turning the water into the vat in which it is 
to be flirred, at the firft appearance of the 
chan.^cablc blue pellicle, fince that is the time 
when it is acquiring molt indigo. 

When the heat of the atinofpherc is con- 
fiderable, the fermentation takes place very 
readily, and from fifteen to eighteen hours are 
frequently fufficient. Under fuch circumftances 
wc muft be particularly attentive not to fuffer 
it to go on to a complete putrefaction. If the 

heat 
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heat of the atmofphere be too flight, no great 
quantity of fcum, or of the blue pellicle, will 
be perceived, but the liquor will infenlibly 
incline to putrefaction, without exhibiting any 
very decifivc marics of it previous to its 
commencement. 

The plant bruifed, or its juice, ferments more 
fpeedily, but aflbrds only a dull blue. 

The indigo obtained from paftel mud be 
dried in the ihade, becaufe the fun deftroys its 
colour. 

Mr. d’Ambourney, who appears not to have 
been acquainted with the preceding experi¬ 
ments, has alfo fought methods of making 
indigo from paftel '. He fucceeded by letting 
frefh leaves of paftel ferment in a certain 
quantity of water ; taking out the leaves, and 
pouring folution of cauftic alkali into the li¬ 
quor ; and afterwards filtering. The fecula 
remaining on the filter he compared to Carolina 
indigo. Thirty-five pounds of frefli ripe paftel 
leaves afforded him eight ounces of fecula. 

* Suppiemeut au Recueil des procedes d'experlcQces, See, 


CHAP. 
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CHAP. III. 

Of Dyeing in the Blue Vat with Indigo^ 

and with PafteL 

D ifferent proceffcs are employed 
for dyeing blue by means of indigo. 
Thefe I fhall briefly mention, without enter¬ 
ing minutely into the particulars, which are 
well known in the dye-houfe, and moft of 
which are carefully deferibed in the work of 
Hellot. 

The preparation for dyeing blue is not made 
in a copper, like thofe for other colours, but 
in a large wooden veflel called a vat. This 
is funk into the ground fo as to be only breaft 
high above it. As it is of moment to preferve 
the heat of the vat, it is not fixed in the fame 
place as the coppers, which require a free 
circulation of air, but in a place adjoining, 
conftrufted in fuch a manner as to retain the 
lieat. This place is called guefdre ,• and the 
men that work the vat, who ouglit to be in- 
flrufled by long experience to prevent the 
accidents to which it is liable, are called 
gwefdronr. 


Blue 
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Blue may be dyed with paftcl or woad i 
which would give a permanent, though not 
deep blue ; affording only a fmall quantity of 
colouring matter, as has been faid in treating 
of thofe fubftances. But if indigo be mixed 
’with them, vats will be obtained very rich in 
colour; and thefe are almofl the only ones 
ufed for wool or woollens. They are diftin- 
guifhed by the name of paftcl vats. 

Hellot has not accurately determined the 
proportions of the fubftances employed : I 
lhall therefore borrow my defcription of a 
vat of this kind from Mr. Quatremere. It is 
to be obferved however, that the proportions 
Vary, not only in different dye-houfes, but 
according to the fhades required. 

Into a vat of feven feet (French) deep, and 
five in diameter, are thrown two balls of paftel, 
weighing together four hundred pounds, firft 
breaking them. 

Thirty pounds of weld are boiled in a cop¬ 
per for three hours, in a fufficient quantity of 
water to fill the vat. When this decoftion is 
made, twenty pounds of madder, and a bafket 
full of bran are added, and it is boiled half an 
hour longer. This bath is cooled with twenty 
buckets of water, and after it is fettled, the 
weld is taken out, and it is poured into the 

vqt. 
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vat. All the time it is running in, and for 
a quarter of an hour after, it is to be llirred 
with the rake. 

This being done, the vat is covered up 
very hot, and let Hand fix hours, when it is 
uncovered, and raked again for half an hour. 
This operation is repeated every three hours. 

When blue veins are perceived on the fur- 
face of the vat, what is called its ground is 
given it, that is, eight or nine pounds of quick¬ 
lime. As foon as this fiibftance is put in, new 
appearances are perceived : the colour of the 
vat becomes a blacker and deeper blue, and 
its exhalations more acrid. 

Immediately after the lime, or at the fame 
lime with it, the indigo is put into the vat, 
being firll ground in a mill with the leaft 
poiliblc quantity of water. When it is diluted 
to the confiftence of thick pap, it is drawn off 
through a cock at the lower part of the mill, 
and thrown into the vat without any further 
preparation. The quantity of indigo to be 
ufed, depends on the fhade to which the wool 
or cloth is to be brought: from ten to thirty 
pounds may be put into a vat compofed in 
the proportions above mcniioned, without the 
leaft inconvenience. 


If 
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If on ftriking the vat with the rake, a fine 
blue fcfim called flower (fleurte) be obtained^ 
nothing more is requifite previous to dyeing, 
than to ft'r it with the rake twice in the fpace 
of fix hours, that the ingredients may be 
thoroughly mixed. Sometimes it is neceifary 
to add a little lime. 

The bath when firft poured on the paflei is 
boiling hot; and care is taken not to leave 
the vat expofed to the air, except the time 
neceflfary for ftirring it. As foon as that 
operation is over the vat is covered with a 
large wooden lid, on which thick cloths are 
fpread, and every method of preferving its 
heat, without the afliftance of fire is employed. 
Notwithftanding thefe precautions, however, 
favoured too by the conftruftion of the gue/dres, 
the heat can be kept up for a certain time 
only. At the end of eight or ten days it is 
greatly leflened : and will at length be entirely 
diflipated, if the liquor be not reheated. 

This operation confifis in pouring the greater 
part of the liquor of the vat into a copper, 
under which a large fire is made. When this 
bath is fufficiently hot, it is returned into Uic 
vat as before, and carefully covered. 

The paftel vat is liable chiefly to two 
accidents. In the one ii becomes repelled 

(roide^ 
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(ntdtt ou rehutie} in tbe language of gue/- 
drons. This is found to be the cafe, when oa 
uncovering a vat that has already afforded fine 
Oiades of blue, it appears bl&ck, without any 
blue veins, without fk>wer (fieurie): if it be 
ftirred, the black colour grows deeper and 
deeper, and the fmell, inftead of being fomc- 
what fweetiih, as it ■ is when the vat is in' a 
proper ilate, affefts the nofe with a very pun-* 
gent odour. If an attempt be made to dye 

with a vat exhibiting thefe marks, the fluff 
takes no colour, or comes out of a dirty gray. 
Thefe bad qualities are owing to an excefs of 
lime; and Mr. Quatremere fays, that he has 
imparted them to a vat, by putting too much 
lime into it. 

The gue/drons employ different means to 
recover a repelled vat. Some put into it 
tartar, bran, urine, or madder: others content 
themfelves with reheating it. The beft re-* 
Diedy, according to Hellot, is to put in bran 
and madder at diferetion. If it have but a 
little too much lime, it is fufficient to. leave it 
at reft five or fix hours or more, putting in only 
a certain quantity of bran, and three or four 
pounds of madder, which are to be fprinkled 
on the furface, when it is to be covered, and 
tried after a due interval. If it be repelled to 

VoL. II. G * fuch 
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fuch a degree as not to give a blue but when 
it is cold, it muft be left to recover without 
dilliirbance; and fometimes it muft remain 
whole days without being ftirred with the rake. 
When it begins to afford a tolerable pattern, 
the bath muft be reheated. In general this 
revives the fermentation : or it may be excited 
with bran and madder, or even with a bafket or 
two of frefh paftel. 

Meffieurs d'Orval and Ribeaucourt • advife, 
merely to let the vat reft without raking, if it 
be but (lightly repelled : but if it be fo in a 
confiderable degree, to put in a few pounds 
of bran enclofed in a bag, at the fame time 
fprinkling in three or four pounds of powdered 
tartar. In five or fix hours the bag, which 
rifes to the top, is to be taken out, and the vat 
raked). If it be not yet recovered the procefs 
is to be repeated. • 

Mn Quatremere fays, that to recover a 
vat, which he had repelled by overloading it 
with lime, he contented himfelf with reheating 
it twice, leaving it at reft afterwards two days, 
when it gave a well-marked flower. After this 
he let it ftand three days, reheated it a third 
time, and found it to be recovered, 

» Memoire fur Tindigb, tel qn^il eft dans le commerce, 
pour I’ufage de la teinttire. 

' • The 
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The fecond accident to which the paftel vat 
is liable is putrefa^ion. When this happens> 
the veins and flower difappear> the colour of 
the vat becomes ruddy^ the pafte rifes from the 
bottom> and a fetid fmell is emitted. 

Mr. Quatremcrc aflerts, that a pattern of a* 
deep blue plunged into a vat in this ftate, 
becomes feveral fliades lighter. Putrefaftiori 
takes place in the vat becaufe it has not been 
fuflicicntly fupplied with lime. As foon as 
flgns of putrefaction appear, we fliould haflen 
to correct it, by adding lime and raking it. 
In two hours time more lime is to be put in, 
and the vat raked again ; and thefe operations 
arc to be repeated till it is recovered: but care 
muft be taken not to run into the oppofite 
excels. 

It appears, that nothing requires fo much 

attention in the management of a paflel vat, as 

the diftribution of the lime. In confidering 

this vat alone, it would be difficult to determine 

« 

what palfes in it: but the experiments related 
when treating of indigo, fliew, that to render 
that fubftance foliible by lime or alkalis, it mijft 
be deprived of'the oxygen it contains. The 
paftel in which puttefaClion has commenced, 
and which is much difpofed to run into the 
true putrid Hate, aCls in two ways: it feizes 

* G 2 the 



84 ELEMENTS OF THE 

the ojfygen of which the indigo is to be de¬ 
prived, and at the fame time affords a blue 
colouring matter analogous to indigo. But 
the putrcfaftion of this drug would take place 
with too much rapidity, if it were not reftrained 
by the lime, which, as Pringle’s experiments 
fhew, has the property of reiifting putrefaftion. 
A principle ufe of the lime then, is to moderate 
the difpofition of the paftel to putrefy, and to 
confine it to ftate of gentle fermentation, 
fiifficient to deprive the indigo of its oxygen, 
and to produce in the colouring matter of the 
paftel that flight combuftion which it muft 
undergo, to acquire properties analogous to 
thofe of indigo. Another life of the lime, 
or of one part of it, is to diffolve the blue 
particles which arc rendered foluble. If too 
much lime be put into the vat, the neceffary 
fermentation is flopped, and it muft be renew¬ 
ed, either by heat, or by fermentable fub- 
ftances, or by abforbing the excefs of lime by 
vegetable acids. If on the other hand, too 
little lime be put in, the paftel runs into a true 
putrefaftion, which would deftroy the indigo, 
and which muft be brought back to a due 
degree of fermentation, by repeatedly adding 
lime till it is reduced to the proper point. 


Two 
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Tw;o hours hefbre dyeing, ,the v^t is raked, 
and to prevent the Xediment, called j»aile, 
(patU) b&m opcahoning inequati>ties in tb^ 
colour, a kind of lattice forntcd of large cords, 
termed a crp^s (ebamp^gne) is introduced, and 
indeed when wool is tp be dyed in the fleece; 
a net wUh fmall melhes is .placed over this. 
The wool lor cloth heing thoroughly wetted 
with clear water a little warm, is pre0ed out;, 
and dipped into ,the vat, where it is moved 

about a larger or Shorter time, according as 
the colour is required to be more or lefs deep, 
taking it out occahonally to air. The adion 
of the air is neceffary to change the green 
colour given by the hath to a blue. In a Tich 
bath it is difficult to give an uniform colour tp 
light hlues : the bell tnethod of obtaining Tuck 
ihades, therefore, is to ufe vats already .ex- 
haufted, and which begin to grow cplcU 

Wool and doth dyed blue ought to be 
wafhed with great icace, to carry oflF the parr 
tides not fixed in {the wool; and tbofe which 
arc of a fomewhat^deep blue ought even to be 
carefully cleanfed by fulling iWiith foap, which 
does not alter thejcolour. Thole defigned to 
' be dyed black ought to be treated in the fame 
manner; hut it is not ifo .neceflary for tbofe 
intended* to be green. 

G 3 


A vat 
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A vat containing neither paftel nor woad is 
called an indigo vat (cave d'Inde). The veffel 
ufed for this preparation is a copper, which, 
being of a conical figure, leaves between it 
and the brick-work that furrounds it, and on 
which its brim refts, an empty fpace fufficient 
for containing the fire. Into this copper are 
poured forty buckets of water, more or lefs, 
according to its capacity, in which have been 
boiled fix pounds of cendres graveleesy twelve 
ounces of madder, and fix pounds of bran. 
This liquor is to be put into the vat, grounds 
and all. Six pounds of indigo ground in water 
are then to be put in, and after raking it care¬ 
fully, the vat is to be covered. A flow fire 
is to be kept up round it. Twelve hours 
after it is filled, it is to be raked a fecond 
time ; and fo on every twelve hours, till it is 
come to or become blue, which k will be in 
forty-eight hours. If the bath be well ma- 
iiaged, it will be of a fine green, covered with 
coppery fcales, and a blue feum or flower. 

The theory of this vat is the fame as that 
of the foregoing, except that the indigo is 
here diilblved by means of alkali inftead of 

Me^oiie fur I'indlgo, M M. d'Oxttal RihaO' 
coart. 

* 

lime. 
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lime. When this vat, which is much more 

* ^ 

cafily managed than that of paftel, is in a 
proper ftate, it may be ufed for dyeing in the 
fame manner as the preceding. 

Hcllot dcfcribes two vats in which the indigo 
is diflblvcd bv means of urine. Madder is 

9 

added to it, and in the one vinegar, in the 
other alum and tartar, of each a weight equal 
to that of the indigo. The quantity of urine 
ought to be very, confidcrabic. There is a 
probability, that the indigo, deprived of its 
oxygen by the urine and madder in fermen¬ 
tation, is difl'olved by the ammoniac, which is 
formed in the urine, either by the aflion of 
heal, or by putrefatlion. Hellot remarks, 
that .an effervcfcence takes plaee on pouring 
in the folution of alum and tartar, which pro¬ 
bably tends to flop the putrefaflion. Thefe 
vats arc by no means comparable with that 
of paftel, or that of indigo before deferibed, 
much lefs work being expedited by them, fo 
that they arc adapted only to fmall dye- 
houfes. 

For dyeing filk blue*, the indigo vat before 
deferibed is ufed. In general a larger propor¬ 
tion of indigo is put in, than is there dife6ied, 
but nearly the fame quantities of ^ bran and 
• G 4 madder. 
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madder. Macquer fays % that if half a pound 
of madder be employed, for every pound of 
cendres gravelees, the vat becomes greener, and 
its colour is more fixed in the filk, without 
being of a lefs pleafing caft. The paftel vat, 
and the others that have been defcribed, are 
not proper for dyeing filk, becaufe they do not 
colour it with fufficient readinefs. 

When the vat is come to (en itat) what is 
called a brevet is given it, with about two 
poii. ds of cendres gravelees, and three or four 
ounces of madder : it is then raked ; and in 
four hours is ready for dyeing. The heat 
ought to be at that rime moderated fo that the 
hand may be held in ic without pain. . 

Previous to its being dipped in this vat, the 
filk muft be boiled with foap, in the pre^r- 
tion of thirty pounds of foap to a hundred of 
filk, and well cleanfed from it by two or more 
beetlings in a fiream of water. As the filk is 
very liable to take an uneven colour, it is 
neceffary to dye it in fmall portions. Thu® 
the workman dips each hank one after another, 
having firfi put it on a wooden cylinder ; and 
when he has turned it once or oftener in the 
bath, he wrings it ftrongly over it, and airs it, 

* * Art de la teintnre tji foie. 
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to turn the green colour to a blue. When 
the green appears thoroughly changed, he 
throws it into fome clear water, after which he 
wrings it feveral times with the pin. 

Care mud be taken, that the (ilk dyed blue, 
dry fpcedily. In the winter, and in damp wea¬ 
ther, it fhould be dried in a chamber heated 
by a (love, being hung on a kind of frame kept 
conftantly in motion. 

When the bath grows weak, and the green 
colour diminilbes, a brevet is given it, into 
which. are put a pound of cendres gravelees, an 
ounce of madder, and a handful of bran, well 
walked. When the indigo is exhaufted, more 
of that alfo mull be put in, with the due propor¬ 
tions of cendres graveUes^ madder, and bran. 

Some dyers ufe vats that are grown weak to 
dye light (hades; but the blue then obtained 
is lefe beautiful, and lefs permanent, tlian when 
frefh vats containing a fmallcr quantity of indigo 
are employed. 

Indigo alone is incapable of giving (ilk a 
deep blue: hence, when this is required, it is 
necefTary to prepare it, by giving it another 
colour, or ground. For the Turkey blue, which 
is the deepeft, a very .ftrong archil bath is firft 
given, and for the royal blue (blue de m one 

of 
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of the fame kind, but weaker. Other blues arc 
dyed without any ground. 

There is a blue made, as deep as the royal 
blue, for the ground of which cochineal is ufed 
inllead of archil, in order to render it more 
•permanent, whence it is called bleu fin. 

A blue of little durability is given to filk by 
means of verdegris and logwood: but it might 
be made more lafting, by firft giving it a lighter 
Jhade than is intended, in a bath of this kind, 
afterwards dipping it in an archil bath, and 
lallly in the vat. 

To dye raw ftik blue, that fbould be chofen 
which is naturally white. It ftiould be tho¬ 
roughly foaked in water, and afterwards put 
into the vat in feparate hanks, in the fame 
manner as the fcoured (cuile) filk. In ge¬ 
neral raw filk takes the dye more readily, 
and, if it be pofliblc, the fcoured filk is put 
into the vat before it. If raw filk require 
archil, or the other ingredients above-men¬ 
tioned, it is to be treated in the manner above 
deferibed. 

According to Mr. Pileur d’Apligny, the vat 
for dyeing linen and cotton is a cafle of about 
a hundred and twenty gallons. The quantity 
of indigo ufed is generally from fix to eight 

■ pounds. 
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pounds. This indigo, after being pounded, is 
boiled in a ley drawn off clear from a quantity 
of lime equal to the indigo, and double its 
weight of pot-afli. The boiling is continued 
till the indigo is thoroughly penetrated by the 
ley, carefully llirring it all the while, that the' 
indigo may not ftick to the bottom of the veflTel 
and burn. 

Whilft the indigo is boiling, an equal weight 
of quick-lime is to be flacked. About twenty 
quarts warm water are added, and in this is 
diffolved as much vitriol or fulphat of iron as 
amounts to twice the weight of the lime. When 
the folution is completed, the liquor is to be 
poured into the vat, which muft be previoufly 
half filled with water. To this the folution 
of the indigo muft be added, with the remainder 
of the ley which was not ufed in boiling it. 
When all thefe are put into the vat, it is to be 
filled up to within two or three fingers of the 
brim, and ftirred with the rake two or three 
times a day, till it is in a ftatc fit for dyeing, 
whicli it will be in eight and forty hours, and 
frequently fooner, according to the temperature 
of the atmofphere, on which, the time required 
to make thi§ vat depends. 


Some 
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Some add to a vat compo/cd nearly in the 
fame manner as the foregoing, a little bran» 
madder, and paftel 

At Rouen a more Ample procefs is followed, 
which Mr. Quatrcmere thus dcfcribcs. ’ 

* The vats are conftrufted of a kind of flint, 
covered within and without with a coating of 
fine cement. In every dye-houfe there is a 
certain number, arranged in one or more pa¬ 
rallel lines. Each vat is capable of containing 
four hogflieads of water, and into it may be 
put eighteen or twenty pounds of indigo. The 
indigo having been macerated for a week in a 
cauflic ley fufficiently ftrong to bear an egg, and 
then ground in a mill, in which not unfrequently 
the maceration is made, about three h^fheads 
and a half of water are put into the vat, and 
afterwards twenty pounds of lime. When the 
lime is thoroughly flacked, the vat is raked, 
and fix and thirty pounds of fulphat of iron 
or englifh copperas are put in. When the 
folution is completed, the ground indigo is 
poured in through a fieve. On that 3ay it 
is raked feven or eight times: and, after hav- 

^ Proc<:s-verbal des operations de teint faites a Yvetot par 
Francois Gonin. 


ing 



ing ftood at reft fix and thirty hours, it is fit 
for dyeing. 

It is neceflary to have vats fet at different 
times. The cotton, or thread, is firft dipped 
in that which is moft exhaufted, going on from 
vat to vat, till it comes to the ftrongeft, unleft 
it have before attained the proper (hade. It 
Ihould be wetted before it is put into the firft 
vat, and fhould not be left in the bath more 
than five or fix minutes, as in that time it 
will have acquired nearly all the blue it can 
take up. 

As foon as the dyeing in one vat is over, 
it ihould be raked, and not ufed again, till it 
has flood at leaft four and twenty hours un- 
lefs it be newly fet, when it need not ftand 
quite fo long. 

When a vat has been dyed in three or four 
times, it begins to change: no more veins are 
fecn on its furface after raking it, or it grows 
black. It is then ncceffary to repUniJh {re- 
nourrir) it, and for that purpofe four pounds 
of fulphat of iron, with two of quick-lime, 
are added, and it is raked twice. A vat may 
be repleniihed three or four times, diminiftiing 
the ingredients in proportion as it falls off in 
(Irength and quality. 
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This vat may be rendered ftill more fimple. 
It may be compofed, as directed by Bergman, 
in the following proj ortions* Take three drams 
of indigo powdered, three drams of fiilphat of 
iron, fix drams of lime, and two pints of water. 
Rake it well, and in a few hours the vat will 
be ready for dyeing. 

Mr. Hauffman deferibes a vat differing from 
the foregoing, only in the proportions of the 
ingredients. In it the ind'go is in much fmallcr 
quantity. For three thv ufand pounds of water 
he takes thirty-fix poiinrls of qiiick-lime, which 
he flacks in two hundred pounds of water: 
with this he mixes the indigo well ground: 
thirty pounds of fulphat of iron, pcrfeflly free 
from copper, he diffblves in a hundred and 
twenty pounds of hot water : having left the 
whole at reft for a quarter of an hour, he 
finiflies the filling of the vat, gently ftirring it 
without intermiflion. He very jultly obferves, 
tijat tlie blue vat may be made with fine or 
common indigo at difcrction, nothing more be¬ 
ing necelfary than to vary the quantity. From 
twelve to twenty pounds may be taken for the 
quantity of water above direfled: nay fome- 
what more, if a colour like that of indigo in 
fubftance be required, particularly when it is 

for 



ART OF DYEING. 


95 


for dyeing linen. The fhade depends greatly 
too, on the time the goods are left in the vat, 
and the times it has been ufed. It is eafy, how¬ 
ever, to obtain always the fame fhade nearly: 
nothing more being neceffary for that pur- 
pofe, than to add, from time to time, a cer-. 
tain quantity of a folution of indigo, prepared 
with the- leaft water poffible. 

When this vat begins to grow turbid, dyeing 
in it muft be difcontinued. It muft then be 
ftirred, and left till the liquor above the fedi- 
ment becomes clear. When the operation of 
dyeing in it is interrupted, it muft be ftirred 
a few times a week. 

If the lime fail, from being faturated with 
carbonic acid, more muft be added, after 

being (lacked in a proper quantity of water. 

* 

If the iron be too much oxydated to aft on 
the indigo, fulphat of iron is to be added, alway s 
taking care, that there be more lime than is 
neceffary to faturate the fulphuric acid ; for 
it muft not be forgotten, that a certain portion 
is wanted to diffolve the indigo. 

When the indigo is exhaufted, it fufriccs,to 
add a frefh portion ground in water, to flir the 
vat a few times, and to let it fettle ; after which 
it is fit for dyeing afrefh. With thefe precau¬ 
tions, Mr. Hauffman preferved the fame vat 
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for two years: and it might have been ufed 
much longer, if the accumulation of fediment 
had not been fo great as to render it imprafti- 
cable to dip any thing in it fufRcicntly deep. 

Mr. Hauflinan found, that a pattern of cot¬ 
ton cloth, water acidulated with 

fulphuric acid after it was taken out of this 
vat, acquired a blue more intenfe than a limilar 
pattern left expofed to the air, or another put 
into river water. 

Bergman mentions another vat, very con¬ 
venient and expeditious for dyeing thread or 
cotton, which is thus deferibed by Scheffer *. 
To very ftrong foap-boiler's ley indigo well 
powdered is added ; in the proportion of three 
drams to a quart. After a few minutes, when 
the colouring feculae are well penetrated by 
the ley, fix drams of powdered orpiment are 
added. The bath is to he well raked, and 
in a few minutes it becomes green, and ex¬ 
hibits the blue flower with a pellicle at top, 
when the fire is to be put out, and the dyeing 
to commcncc- 

•This vat does not differ from the prepa¬ 
ration employed for printing cottons, which is 
called bleu d'applkation^ except in the propor- 

* Elfai fur I’ar^ de la teinture* 
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tions of orpimcnt and indigo, which are much 
greater in the latter, particularly the indigo. 
For this preparation, according to Mr. Hauff- 
innn, thirty pounds of pot-afii, twelve of quick¬ 
lime, tw elve of orpiraent, and fixtecn of indigo, 
to a hundred quarts of water, are taken ; and 
it is thickened with gum, that it may be applied 
with a pencil, or a itamp. Mr. Oberkampf, 
all whole procefl'es have been improved with 
great care, ufes a Itill greater proportion of 
indigo. In Bergman's procefs, the indigo is 
fcarcely an eiglilieth part of the water : in that 
of Schclfcr Hill Id's: a twelfth in that of Mr. 
Flaullman : and an eighth in Air. Obcrkainpf’s. 
Tiie proportions of the other ing*cdi. ni.- in 
thde proedfes alfo vary. Ap]>arcntly thefe 
preparations would fucceed on a Icale in h 
the proportions Ihould be greatly augme.., d, 
and there would be no difficultv' irt determm- 
ing which would bdl attain the objeft pro- 
jjofed. 
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CHAP. IV. 

Of Saxo?i Blue. 

T H E colovir dyed by means of a folution 
of indigo in fulphuric or vitriolic acid 
has received the appellation of [axon blue^ 
from having been dilcovered at GrolTe.nhavn 

O •/ 

in Saxony, by counfcllor Barth, about the year 
j 740. This difeovery was kept fccrct for a 
time, but by degrees it got abroad. At firft 
the folution was not made with indigo alone ; 
but alumine, antimony, and other mineral fub- 
llances were previoufly digefted in the fulphuric 
acid, the indigo was added afterwards, and 
when the folution was finifticd, it was employed 
for dyeing. 

Bergman made many experiments on this 
procefs, and he thinks, tliat if it has hiLherto 
afforded only a fading colour, it has been be- 
caufe the acid ufed was too weak. 

He puts, as has been already laid, one part 
of indigo finely powdered into eight parts of 
fulphuric or vitriolic acid, fo concentrated, that 
its fpccific gravity is to that of diltillcd water 
as 1900 to 1000. The mixture being made 

in 
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in a glafs vefTel {lightly ftopped, a great heat 
is excited. After a digeilion of twenty-four 
hours, in a heat of 30 degrees or 40 degrees 
(too or 122 Farh.) the indigo is diffolved, 
but the mixture is quite opakc and black: by 
the addition of water it is rendered clear, aijd 
afl'ords fucccffively the- various fhades of blue, 
according to the quantity of water added. In 
a great number of experiments deferibed by 
that illuftrious chemift, he kept the ftulF to be 
dyed twenty-four hours in boiling water, and 
then put a given weight into the bath more or 
I(ds ftrong, till the colour of the bath was cx- 
haulled. From thefe experiments it appeared, 
that one part of indigo would in this way pro¬ 
duce a deep blue on two hundred and fixty 
parts of fluft', which appeared to be then fatu- 
lated, and incapable of taking up more indigo, 
at Icafl fo as to be fixed in it: that the cold 
bath atls equally with the hot; that the ope¬ 
ration may be performed without waile of 
indigo j for the bath may be totally exhaufted 
of its colour; and if it had too much, ftufF 
not laturated may he added, by which all that 
remains will be abforbed: and that the bath, 
if faturated with fait of foda, gives only a very 
pale cok»ur, if with fulphai of foda, a light 

H a blue, 
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blue, thougli much lefs weak; fo that thefc 
falls arc more or lefs injurious to the dye. 

Similar experiments w re made on filk, 
Ibakcd in like maimer in btulin; w'ater, and 
, taken out of the hath after the fpace of a hun¬ 
dred and fortv-four hours. The indigo folu- 

j O 

tion gave a blue to the filK, as w'ell as to the 
(lull, but the ait rad ion by which the former 
precipitates the bine particles is more weak. 
The patterns of filk refilled the adion of w^ater 
alone very well, but they could not bear that 
of foap. 

'rhread and cotton took only very pale fhades 

^ ^ X 

from this dy e. 

' « 

The decpefl fliadcs obtained by this procefs, 

when concentrated fidphuric acid is employed, 


fuffer no change, as Bergman afliires ns. He 
fays, that having expofed all the patterns to 
the fun for two months, the deep blues (fueh 
as are known with us by tlic name of Coven¬ 
try blues) hleus pers turquinsy were fcarcely 
wcah-vn-j-i ; f i- a t';c light fhades fuffered 
nuicn more, becoming dull and greenifli. 

Mr. Quatrcmcre fays, that, among fevcral 
dyc-houfes, he found only two, in which it was 
known how to make the dye of indigo with 
fiilphuric acid penetrate into the internal part 

of 
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of the Huff, wlicii the colour is faid to pierce 
or cut (perccr on irancher): and that he gave 
it this property, hy introducing fixed alkali, 
one ounce to an ounce of indigo and fix ounces 
of fnipluiric acid. With this preparation he 
dyed a pattern of a moll deep and vivid blue,. 
and the cut was as deeply tinged as the fiirface, 
Mr. Poerner, who has paid great attention 
to this preparation, adopts the addition of al¬ 
kali Me fav's, that by means of it, the co- 
lour is rendered more plcafing, and penetrates 
deeper. Me direds only four parts of fulphii- 
rie acid to one of indigo. In the procefs de- 
ferihed hv him, four parts of concentrated ful- 
plmric acid arc poured on one of indigo re¬ 
duced to a fine powder: the mixture is ftirred 
for Come time : after having Itood twenty-four 
Ijours, one part of good dry pot-afli in fine 
powder is added: the whole is again well 
fiirred, and, haviiig flood twenty-four hours 
longer, more or lefs water is added gradually. 

I’he fame author fays, that he has difeovered 
a preparation of indigo in a dry form, which is 
more advantageous, more cafy to be ufed, and 
more convenient than the preceding, but that 
he cannot yet communicate it to the public. 


® Inftruftion fur I’art de la teinture, &c, 

H 3 


To 



t02 


ELEMENTS OF THE 


To dye faxon blue, the cloth is prepared 
with alum and tartar. A greater or lefs pro¬ 
portion of the folution of indigo is to be put 
into the bath, according as the (hade required 
is deep or light. In the dye-houfe this folu¬ 
tion is called compofition^ and the colour ob¬ 
tained by it frequently pruffian blue. The light 
fhades may be dyed after the deep ones : but 
they have more luftre when dyed in a freni 
bath. For deep fhades it is beft to put in the 
folution of indigo in different portions, railing 
the cloth on the winch. 

. When I come to treat of green in the fixth 
fetlion, I fhall give a further account of this 
dye, and of the engli/h hltiCy which is a variation 
of it. 



C n A P. V. 

4 

Of Dyeing Blue by Means of Prujjian Blue. 

A S pruffian blue furniflies the painter with 
^ a beautiful and permanent colour, at- 
,tempts have been made to employ it in dyeing. 
Macquer, after having made many important 

2 obfer- 
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obfervations on that fubftance, has endeavoured 
to render it ufcful in this art *. 

I fhall not ftop to defcribe the properties of 
pi ufiian blue, which have exercifed the fagacity 

many chemifls, particularly of Macquer and 
Scheele: I fliall only endeavour to give a fuf-^ 
hcicnt idea of it. It is then, a combination of 
iron with a peculiar acid, which acid is formed 
by calcining animal fubftanccs with alkali, and 
which is diltInguiJfhed by the name of pruflic, 
whence its compounds arc called prufliats. The 
prulfiat of iron retains a little alkali, and from 
the nature of the compound, the iron in it is 
but little oxydated, fo that it retains the black 
colour proper to it in that ftate. This colour 
a little modified is probably the principle of the 
colour of pruflian blue, conformably to the 
principles eflablifhed in the former part of this 
work. 

Alkali, when digefted on prufTian blue, or 
pruffiat of iron, takes from the iron the pruflic 
acid; and if in this ftate of combination, it be 
mixed with a folution of iron, an exchange 
takes place, the alkali uniting with the acid 
which held the iron in folution, and the iron 
combining with the pruflic acid. But when 


* Mem. de I’acad. 1749. 

H 4 


the 
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tlic alkali ta' cs the priifUc acid From the iron, 
it a. il;c ame ; me d,i!o;vvS a portion of the 
metal; and when the iron refumes the prulTic 
arid, it retains a portion of the alkali: fo that 
both the prufliat of alkali, and the pruHiat of 
iron, ought to be conlidcred as tripic com¬ 
pounds 

Macquer’s firft attempt was to foak thread, 
cotton, wool, and lilk, in a folution of alum 
and fulphat of iron ; then in an alkaline folu¬ 
tion partly laturatcd with pruffic acid ; and next 
in water acidulated with fulphuric acid, which 
was to dilfolvc that part of the oxyd of iron 
not combined with the pniflic acid, which the 
alkali not coinbincd with that acid had precipi¬ 
tated. Repeating fucccliively thel'c iiiinicrhons, 
he obtained a hnc blue, but very uiicqual : and 
the wool and liik were become harlh to tlie 
touch, from the action of the alkali, and of the. 
fulphuric acid. 

It is ealy to perceive, that this procefs could 
not fuc ced. For as an alkali not latniaieci 
with prulfic acid was ufed in llie fecond ijnmer- 
fion, that pan of the alkali which was not fatu- 
rated mull diffolve more or Icfs of the blue 
taken up in the firlt. If any one, therefoic, 

•’ M'Vtn. do I’acad. 1786, 

would 
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would repeat thefe experiments, he fliould em¬ 
ploy an alkali faiuraied with prufific acid ; or 
pcrhajjs lime-water, or rather ma'^nclia, both 
of w'hich have the property of combining with 
that acid. 

In a fccond procefs, that learned chemifi; 
boiled his patterns in a folution of ahim and 
tartar, and afterwards palfed them through a 
bath in which prunian blue was mechanically 
tliffufed. They were now dyed evenly and 
fol’t to the touch ; but the colour was faint, and 
it was impoffible to render it dee])cr. 

Abbe Menon ptopofes another procefs foi 
thread and cotton. It confifbs iii (li ft <iycing 
thcjn black ; then foaking tlicm a few minutes 
ill a folution of pruftiat of aika'i : and aher- 
waids boiling rlicin in a folution of a’um, 
in wji’ch they ac(]uirc a very deep bhie. If 
a liglucr blue be rcfjuired, they mu(t be pafted 
through a w(;ak acid. 'Ibis proccls is curious: 
in it the prulfic acid appears to take the place 
of the aftringent principle. 

Many trials have been made to turn thel'e 
experiments to advantage, particularly the firft : 
but whatever care has been taken, the colour 

4 

was frequently weak, dull, and uneven. They 
I'ecm therefore, to have been renounced, and 
the only "one now ufed has confiderable analogy 
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to the fccond of Macquer. In this the pruffian 
blue is merely diluted by means of muriatic 
acid, which docs not form with it a true folu- 
tion, but attenuates it fufficiently to make it 

^ J 

penetrate more copioufly into cotton lliifis I 
fliall quote litc ally the defcripiion given of it 
by Mr. Roland, dc la Plaiicrc, which agrees 
with the practice of certain dyers. 

On fine pruffian blue, in the proportion of 

a pound to a piece of fluff, powdered and 

palfed through a very fine fieve, pour, in a 

veffel of delft w'arc, as much marine acid as 

will reduce it to the confidence of a fyrup. 

Slir it continually whilR it ferments for about 

half an hour. Dilute it w'cll, and ftir it every 

* « 

hour for a day, till no more fermentation is 
perceptible, the particles arc c.xireir.ely divided, 
and intimat<?ly united with the acid. 

In a trough narrower than the common ones, 
but widening more toward the top, being two 
feet and a half high, tw’o feet and a half diameter 
at top, and two fet't at hottom, put feven or 
eight buckets of water for one piece of velvet. 
To thefe add the compofitioii, well diluted 
w^ith water in a feparate veffel, and poured 
into the bath through a very fine ficve. As 

* h’Art du fabricant dc vepurs de coton. 

I 

foot! 
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foon as tlie piece is placed on the winch over 
the trough, ftir the bath very brifkly, and let 
down the piece fpcedily, working as fall as 
poffible for one, two, or three hours ; palling 
the piece fucccffivcly from the winch to the 
horfe or board (planche) and from the board* 
to tlie winch. 

As the prudian blue is not really diflblved, 
but only very minutely divided, and is weighty, 
it is quickly depolited on the fluff, and always 
in greatefl. quantity on the firft that prefents 
i'tfelF. Hence ir follows, that the colour is at 
firfl wavy and frequently in patches, whatever 
care be taken. At this we fliould not be 
furprired, though we ought to avoid it as 
much as poflible ; work and rework the fluff; 
wafli the parts that have taken too much colour 
with the bath itfclf; work it over again, now 
one end firfl, then the other; dry it ; work it 
again, always as evenly and fpcedily as poflible; 
dry it once more, if neceffary, and work it 
again, till we attain the proper fhade, and the 
colour be pcrfeHly even. There is no colour 
that requires a more experienced workman 
than this. The fluff is always to be walhed 
and beetled between the dryings. In all kinds 
of baths it is necelfary, that the fluff" be put 
in thoroughly wet: if dry, the colour will not 

penetrate, 
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pcfictrate it without great diiriculty, and always 
. very luiequally. Tlic kill time it is not wajhed, 
and is dried on the tenters (ra;ne) in the open 
air, either in the kin or in the fliade, provided 
the piece be well ft retched, 

• 1 hivS colour, one of the moft beautiful pro¬ 
duced by art, is not changed by the air, though 
expofed to all its viciffitudes. Mr. Roland 
de. la P atierc left patterns of it in the open 
air for fix months together: for a long time 
the colour heightened (a remonic) and at laft 
had loll- but little. Acids are not injurious 
to it; boiling with alum even produces in it 
hut little alteration. Dull, however, and rub¬ 
bing on the creafes of it, foon tarnilh it ; and 
the lead touch of an alkaline liquor decoinpofcvs 
it inftantly. 

Inftead;of the muriatic acid, Mf. Gulichc 
ufes a folution of tin in nitro-muriatic acid for 
this operation. 

Formerly a kind of, ft a green (celadon) wa.‘j 
made with fulphat of copper ; hut this colour, 
which approaches very near to.blue, poffelfes 
no durability, and is no longer in ufe ; I fliall 
however, mention the procclfes for it. The 
cloth after having been fulled and moiftened 
with warm-water, was left for an hour in fti.ong 
0 aap-.ruds, after which it was kept half an hour 


or 
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or three quarters of an hour, in a foiution of 
fulphat of copper or blue vitriol ; a net was 
employed to prevent the cloth from being 
rendered dull by the fediment from the foap 
and fulphat of copper ; fometimes in order to 
produce a more diftin6l green, a foiution oT 
copper was mixed with a bath of weld ; fome¬ 
times verdegris was fubllituted for fulphat of 
copper. Hcllot deferibes a fomewhat different 
procefs, by which the Dutch produced this 
colour in perfeflion. He fays, that they mixed 
together equal parts of lime and fulphat of 
copper in a bag, and turned the cloth out of 
the copper with the foap-fuds, into another 
that was contiguous, in which the particles of 
the copper that palfcd through the bag, gave it 
ihc green colour. 


S E C r I O N 
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SECTION III. 

Of Red, 


CHAP. I. 

I 

Of Madder, 

M adder, a fubftance very cxtenfively 
employed in dyeing, is the root of a 
plant which Linnaeus divides into two fpccies, 
the firft, rubia tin^orum foliis Jenis^ the fecond, 
rubia peregrina foliis quaternis. Of the firft 
there are two varieties, the cultivated madder 
and the wild madder, called alfo rubia fylvefiris 
monfpejfulana major. 

Although madder will grow both in a ftilF 
clayey foil and in fand, it fuccecds better in a 
moderately rich, foft, and fomewhat fandy foil, 
it is cultivated in many of our provinces, in 
Alface, Normandy, and Provence, the bell of 

European growth, is that which comes from 

_ ' . 

Zealand. 

% 

\ • 


There 



ART OF DYEING. 


Ill 


There are various methods of cultivating 
and preparing madder, and many treatifes have 
been written on the fubjeft, that of Mr. l)u- 
hamel may be confultcd, but more particularly 
that of Mr. le Pileur d'ApIigny, publilhcd at 
the end of his art of dyeing threads and cotton 
Huffs. 

The madder prepared for dyeing is diflin- 
guifhed into different forts, that obtained from 
the principal roots is called grape madder 
(garance grape) the non grape is that which 
is produced from the ftalks, which by being 
buried in thc-earlh, arc transformed into roots, 
and arc called layers, couebis^ each of thefe 
kinds is fubdivided into robce, mi-robee, non 
robcc, fhort or mull (mule) 

When the madder roots arc gathered, the 
layers arc feparated from them, to form the 
non grape, and Inch of the fibres of the roots 
as do not exceed a certain degree of thicknefs 
are added, as are alfo ihofc roots which arc 
too thick, and which contain a great deal of 
heart or ligneous part: the beft roots arc about 
the thicknefs of a goofe quill, or at moll of 
ones little finger; they are fcini-tranfparcnt 

* For an explanation of thefe terms, vide page 113. 
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and of a reddifli colour, they have a ftrong. 
fmell, and the bark i.s finooth. 

When the madder is gathered and picked, it 
mud be diicd, in order to render it fit for 
grinding and beh g prclcrvcd : in warm cli¬ 
mates it is dried in the open air ; in Holland, 
bv means of llovcs, which fomctiincs com- 

j * 

municatc too great a degree of heat, and 
change its colour by an admixture of fuliginous 
particles. Heliot aferibes the fuperiority of the 
madder which comes from the Levant, to the 
circumftance of its having been dried in the 
open air. 

After the root has been dried, it miift be 
fliakcn in a fack, or lightly beaten on a wooden 
hurdle, after which it muft be fiftcd or win> 
nowed. In this ivay the earth is feparated 
from it, and the billon is removed, a name by 
which the fmall roots and their bark are diflin- 
guifhed. After this, nothing remains but to 
reduce it to powder, which may be done by 
a vertical millftone, or by peftles, or even by 
a common fnuff mill. 

All the parts of the madder cannot be pow¬ 
dered with equal facility ; the outer bark and 
ligenous parts are more eafily pounded than 
the parenchymatous parts. Advantage is taken 
of this circumftance in order to feparate thofe 

parts. 
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parts, as they do not all give the fame colour; 
the outer bark as well as the wood within, 
alford a yellowifli colour, which fpoils the red 
we wifh to obtain. This reparation eftablifhed 
the diftinQion of madder into robee, mi-robee, 
and courte. After the firft operation of the • 
mill, the madder is pafled through a iieve with 
a cover fitted to it, by which means, what 
is called the fhort madder, which is intended 
for tan and mordor6 colours is obtained ; the 
remainder is again ground and lifted, and thus 
the mi>robee is obtained; and a third operation 
affords the rob6e- The madder thus powdered 
is to be preferved in a dry place, well packed 
in cafks, where from its natural unfluofity it 
concretes into lumps. 

Mr. Beckmann *• agrees with Mr. Hellot in 
opinion, that the heat of ftoves injures the 
colour of madder, and that it would be better 
to dry it in the air only, the efFe6; of which 
might be promoted by various means. He 
finds that common ovens, immediately after 
the bread is taken out, may be ufed inftead 
of the dutch ftoves, when artificial heat is to 
be employed. Mr. d'Amboumey ‘ has made 

^ Nov. comment, fociet. reg. Getting, tom. viii. 

c Deliber. & mem. de la fociete d’agricoltuie de la gene« 
talite de Rouen. 

VoL. II. I fome 
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fome interefting experiments on madder; he 
thinks that the frefli root may be ufed in dye¬ 
ing, with as much advantage as the powdered. 
He obferved, that four pounds of the frefli 
are equal to one of the dried, although in the 
•drying feven eighths of its weight are loft ; the 
expence of ftoving, packing, and fifting are 
faved, and it is only necclfary to take care that 
the roots be thoroughly waftied in a current of 
water, as foon as they are taken out of the 
ground ; they are afterwards cut into pieces 
and bruifed by the vertical mill. In dyeing 
with the frefh roots, on account of the quan¬ 
tity of water they contain, we muft take care 
not to put too much water into the bath. 
Mr. Beckmann fubferibes to Mr. d'Ambourncy's 
opinion, though he has conftantly made one 
obfervation which feems to contradifl it; that 
madder is more fit for dyeing, after having 
been preferved for two or three years, than 
when frefli. 

In the neighbourhood of Smyrna, and in 
the ifland of Cyprus, a kind^ of madder is 
cultivated, which affords a more lively red 
than that raifed in Europe ; on which account, 
it is employed in the preparation of the Adri- 
^oplc red. In the countries where it grows 
it is called chioehorzaj and hazalut .but it is 

commonly 
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commonly known by the name lizarL It is 
now cultivated in Provence, and Mr. Beck¬ 
mann has raifed i^P^vith great fucccfs at Got¬ 
tingen. 

The red colouring matter of madder may 
be diflblved in alcohol, and on evaporation, a* 
reliduum of a deep red is left. Fixed alkali 
forms in this folution a violet, the fulphuric 
acid a "fawn coloured, and the fulphat of pot- 
afh a fine red precipitate. Precipitates of 
various fhades may be obtained by alum, nitre, 
chalk, acetite of lead, and muriat of tin. 

In macerating madder in feveral portions of 
cold water fucceffively, the laft receives only a 
fawn colour, which appears entirely different 
from the peculiar colouring particles of this 
fubftance, and rcfembles that which is extrafled 
from woods and other roots; this fawn co¬ 
loured fubftance perhaps, does not belong to 
the pulp, and is only found in the ligneous 
and cortical parts. 

After having by repeated boiling exhaufted 
the madder of the colouring parts that are 
foluble in water, it ftill retained a deep colour, 
and alkali extrafcled from it much colouring 
fubftance ; the refiduum which ftill remained 
coloured, was very ineonfiderable, fo that the 
pulp appears wholely compofed of colouring 

1 % matter. 
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matter, a good part of which is not foluble in 
fimple Mrater. 

Oxygenated muriatic aciAraployed in fuffi- 
cicnt quantity to change an infufion of madder 
from a red to a yellow colour, produces a fmall 
■quantity of a very pale yellow precipitate, and 
the fupernatant liquor is tranfparent, retaining 
a greeniCh yellow colour more or lefs deep, 
according to the quantity and ftrength -of the 
oxygenated muriatic acid. 

The quantity of this liquor required to 
dellroy the colour of a decoftion of madder, 
is double what is ncccflary to deftroy that of a 
decoflion of an equal weight of brafil wood, 
which proves, that the colouring particles of 
madder are much better calculated to refill 
the influence of the air, than thofe of brafil 
wood, they would be eafily changed however, 
if not rendered fixed by mordants. To this, 
I fliall add fome of the celebrated Mr. Watt's 
experiments, which he has been fo kind as to 
communicate to me, and which he made with 
the heft Zealand madder. 

A. This madder is of a brownilh orange 
colour, and of the confiltence of a coarfc 
powder poflfefling a flight degree of cohefion : 
it attracts moifture, in v.'hich cafe it lofes its 

properties. 
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properties, fo as to become unfit for the piir- 
pofes of dyeing. 

B. With water it affords an infufion of a 
brownifli orange colour; its colour cannot be 
extratled without a great deal of water. Mar- 
graft' directs three quarts of water for two’ 
ounces of madder. Its colouring particles 
may be extrafled either by hot or cold water ; 
to the latter it appears to give a more beautiful 
colour; its docoftion is brownifti. 

C. When an infufion or dccoclion of it is 
ftowly evaporated in an open vcffel, a pellicle 
is formed on the furface, which gradually falls 
to the bottom, after which frefii pellicles are 
fucceflively formed until the evaporation is 
finifhed. 

D. The extrafl thus prepared is of a dark 
brown, it partly diffolves in water, to which it 
communicates a lightilh brown colour. 

E. The infufion fet to digeft for I’ome days 
in an open vefl'el, which ftiould be of fuch a 
height, that the liquor reduced to the form of 
vapour, may fall back again, depofits dark 
brown pellicles, the liquor remains of a brown¬ 
ifli colour, and the pellicles are foluble in 
water, but with difficulty. 

F. Alum forms in the infufion B a deep 
brownifli red precipitate compofed of pellicles, 

I 3 and 
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and the fupernatant liquor is of a yellow 
colour inclining to brown. 

C. Alkaline carbonats precipitate from this 
laft liquor a lake of a blood red colour, which 
has greater or lefs intenfity according to the 
quantity of ahim that has been diflblved in it. 
In this way a blood red lake may be obtained ; 
but we cannot by any means hitherto known, 
give it the brightncfs of cochineal lake; in 
oil it is tranfjparent, but in water it is opake 
and without beauty. 

H. If a fuperabundant quantity of alkali 
be employed, the precipitate is rediflblved, and 
the liquor becomes red. 

I. The lake precipitated by pot-afh, is of a 
more beautiful colour than that by the mineral 
alkali. 

K. Calcareous earth precipitates a more 
dark and brown coloured lake than alkalis, 
particul. rly if it fprms lime water. 

L. If a few drops of alkali are added to 
the water employed in making the infufion B, 
the infufion extrafis many colouring particles 
of a deep red bordering on brown, ift. Alum 
precipitates a deep brown lake fronx this infu¬ 
fion. 2dly. Acids added in fmall quantity 
change it to a yellowifh colour, and in greater 
quantity render it sf. brown yellow, - but they 

precipitate 
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precipitate nothing from it. sdly. This infu- 
fion evaporated to drynefs, forms a gummy 
extraft; which eafily diifolves in water. 

M. If the infuhon B is made with water 
very flightly acidulated with a mineral acid, 
it is yellowilh. ill. This liquor long digefted' 
becomes of a greenilh brown, and the yellow 
appears to be dellroyed. 2dly. The addition 
of an alkali reftores the red colour, and the 
infufion then gives on evaporation an extrafl 
which readily diifolves in water. 

N. If carbonat of magnelia be added to 
the water ufed for the infulion B, the infufion 
is of a clear blood red, and on evaporation 
forms a blood red extract, which readily dif- 
folves in water, ill. A folution of this ex- 
tra6t which is employed as a red ink, when 
expofed to the light of the fun becomes yel¬ 
low. adly. Alum precipitates from this in¬ 
fulion a fmall quantity of an ill-coloured lake, 
gdly. Alkalis give it a redder and more fixed 
colour. 

O. ^f the infufion be made with a folution 
of alum, it is of an orange yellow, ill. This 
infufion precipitated by an alkali, gives a lake 
rcfembling that of F, but its colour is not, 
fo good. 
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P. A folution of acctite of lead added to 
the infufion B, forms a brownifh red preci¬ 
pitate. ift. A folution of mercury in the 
nitric acid gives a purple brown precipitate. 
2dly. A folution of fulphat of iron, a fine 
‘bright brown precipitate. 3dly. A folution 
of fulphat of zinc has not been tried. 4thly, 
A folution of fulphat of manganefe, a purple 
brown precipitate, ^thly. A folution of iron 
in the nitro muriatic acid has not been tried. 

Q. The infulion B being mixed while hot 
with the infufion of cochineal, a brownilh red 
precipitate bordering on a deep purple was 
formed, of difficult folubility in water; by 
continuing the digeftion, a greater quantity of 
this precipitate appeared, ift. A pattern foak- 
ed in a preparation which the linen printers 
ufe, having been dyed in this mixture, took 
a brownifh red colour, and after having been 
boiled in a folution of foap, the colour ap¬ 
peared pretty good. 2 dly. The folution of 
foap became very red, it communicated how¬ 
ever a very indifferent colour to paper. 


CHAP. 
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CHAP. II. 

Of the Procejfes employed in Dyeing with 

Madder, 

T^TOOL would receive from madder, as 
* ^ has been already Hated, only a pcrifli- 
able colour, if its colouring particles were not 
fixed by a bafe which occafions them to com¬ 
bine with the ftulF more intimately, and which 
in fome meafurc, defends them from the de- 
ftruflive influence of the air. For this purpofe, 
the woollen ftuffs are firft boiled for two 
or three hours with alum and tartar, after which 
they are left to drain, they are then flightly 
wrung and put into .a linen bag, and carried 
into a cool place, where they arc fuffered to 
remain for fome days. 

The quantities of alum and tartar as well 
as their proportions, vary nfuch in different 
inanufaQorics: Hellot recommends five ounces 
of alum and one ounce of tartar to each pound 
of wool ; if the proportion of tartar be in- 
creafed to a certain degree, inftead of a red, a 
deep and durable cinnamon colour is produced, 
becaufe as we have feen, acids have a tendency 



122 


ELEMENTS OF TJiE 


to give a yellow tinge to the colouring par¬ 
ticles of madder. Mr. Poencr fomewhat 
diminilhcs the proportion of tartar, he dire6ls 
that it fhould be only one feventh of the alum; 
Scheffer, on the contrary, direfls that the 
•quantity of tartar fhould be double that of the 
alum, but 1 have found that by employing one 
half tartar, the colour fcnfibly bordered more 
on the cinnamon, than when the proportion was 
only one fourth of the alum. 

In dyeing with madder, the bath mufl; not be 
permitted to boil, bccaufe that degree of heat 
would diffove the fawn coloured particles which 
are lefs foluble than the red, and the colour 
would be different from that which we wifh 
to obtain. 

When the water is at a degree of heat which 
the hand can bear, Hellot direfls us to throw 
in half a pound of the bell grape madder for 
each pound of wool to be dyed, and to ftir 
it well before the wool is put in, which mull 
remain for an hour without boiling, but in 
order to be more certain of the dye, it may 
be boiled for four or five minutes towards 
the end of the operation. Mr. Beckmann 
advifes the addition of a little alkali to the 
madder bath ; I approve the plan in the dye¬ 
ing of thread and cottons. 

By 
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By this procefs reds are obtained which are 
never fo beautiful as thofe produced even by 
kermes, much lefs, thofe from lake and cochi¬ 
neal ; but as they coft but little, they are ufed 
for common low priced Huffs. The madder 
reds are fometimes rofed with archil and brafil* 

wood, in order to render them more beautiful 
^ » 

and more velvety, but the brightnefs givefi 
them in this way is not lading. 

The quantity of madder which Mr. Poerner 
employs is only one third of the weight of the 
wool, and Scheffer advifcs only one fourth. 
Mr. Poerner fays, that having added to the 
alum and tartar, a quantity of folutiori of tin 
of equal weight with the tartar, and after two 
hours boiling, having let the cloth remain in the 
bath that had been left to cool for three or four 
days, he dyed it in the ufual way, and obtained 
a pleafing red. He deferibes another procefs, 
in which, after having prepared the cloth by 
the common boiling, he dyed it in a bath but 
fjightly heated with a larger quantity of mad¬ 
der, tartar, and folution of tin; he let the 
cloth remain twenty-fojir hours in the bath, 
and after it had become cold, he put it into 
another bath made with madder only, and there 
left it for twenty-four hours; in this way he 
pbtainejd a pleating red, fomewhat clearer than 

the 
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the common red, and bordering a little on a 
yellow. According to Scheffer, by boiling wool 
with a folution of tin, the quantity of which 
he does not mention, with one fourth of alum, 
and by dyeing with one fourth of madder, an 
orange red is obtained. 

Bergman fays, that if without boiling the 
wool, it be dyed with one part of a folution 
of tin, and two parts of madder, it acquires a 
cherry colour, which when expofed to the air 
acquires a deeper tinge. 

If wool be boiled for two hours with one 
fourth of fulphat of iron, then waflied, and 
afterwards put into cold water with one fourth 
of madder and then boiled for an hour, a coffee 

a 

colour is produced ; Bergman ad^a, that if the 
wool has not been foaked, and if it be dyed 
with one part of fulphat of iron and two of 
madder, the brown obtained, borders upon a 
red. 

According to thefe chemifts, by employing 
fulphat of copper as a mordant, we obtain from 
madder a clear brown bordering on yellow, 
A colour of the fame, kind will be produced, 
by dyeing the wool fimply foaked in hot water, 
with one part of fulphat of copper and two of 
madder; if equal parts of thefe two fubftanccs 
be ufed, the yellow will be fomewhat more ob- 
3 fcu»-<“ 
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fcure, bordering on a green; in both thefe 
cafes, the colour does not beepme darker by 
expofure to the air. 

I have employed a folution of tin in various 
ways, both in the preparation and in the mad- 
dcring of cloth. I have ufed different folu-* 
tions of tin, and I have found, that the tint 
was always more yellow or fawn coloured, al¬ 
though fometimes brighter than that obtained 
by the common procefs. 

Madder does not afford a colour fufficicntly 
bright for dyeing filk; de la Folic, howev’^er, 
has given us a procefs for employing it for this 
purpofe. 

Half a pound of alum is to be diffolvcd in 
each quart of hot water, to which two ounces 

of pot-afh are to be added ; after the efferve- 

« 

fcence has ceafed, and the liquor has begun 
to grow clear, the filk miifl; be foaked in it 
for two hours, it is then to be waflied and put 
into a madder bath; filk dyed in this way be¬ 
comes more beautiful by the foap proof*. 
Scheffer gives us a fomcwtiat different proccl's; 
the (ilk is to be alumed in a folution of four 
ounces of alum with lix drams of chalk for 
each pound of fcoured filk; when a fediment 

* Journal de Phyfiqnc, t. xiii, p. 66. 
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is formed, the folution is to be decanted, and 
after having become quite cold, the filk is to 
be put into it, and to be left eighteen' hours; 
it is then to be taken out and dried, after which 
it is to be dyed with an equal weight of madder, 
•when it takes a pretty good, but rather dark red. 
Mr. Guliclie alfo deferibes a procefs for dyeing 
filk with madder '*; for one pound of filk he 
orders a bath of four ounces of alum and one 
ounce of a folution of tin; the liquor is to 
be left to fettle, when it is to be decanted, 
and the filk carefully foaked in it, and left for 
twelve hours, and after this preparation, it is to 
be immerfed in a bath containing half a pound 
of madder foftened by boiling with an infufion 
of galls in white wine; this bath is to be kept 
moderately hot for an hour, after which it is 
to be made to boil for two minutes. When 
taken from the bath, the filk is to be wafhed 
in a ft ream of water and dried in the fun. 
Mr. Guliche compares the colour thus ob¬ 
tained, which is very permanent, to the turkey 
red. If the galls are left out, the colour is 
clearer. A great degree of brightnefs may be 
communicated to the firft of thefe, by after- 
w'ards palling it through a bath of brafil wood 

Volftandiges farbe, See, iv band. 

to 
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to which one ounce of folution of tin has been 
added, the colour thus obtained, he fays, b 
very beautiful and durable. 

Madder is ufed for dyeing linen and cotton 
red, and even for giving them many other co¬ 
lours by means of different admixtures; it is • 
the moll; ufeful of all the colouring fubllances 
employed in this kind of dyeing. It is proper 
to enter into a fomewhat minute detail of the 
different means by which this kind of dye may 
be rendered more certain, more beautiful and 
varied. Thread does not fo eafily take a co¬ 
lour from madder as cotton, but the procelfes 
which fucceed beft for the one arc alfo to be 
preferred for the other. 

The madder red of cotton is diftinguiflied 
into two kinds, the one is called limple madder 
red, the other, which is much brighter, is called 
Turkey or Adrianople red, bccaufe it comes 
from the Levant, and has fcldom been equalled 
in brightnefs or durability by our artifts. 

Madder reds likewife differ ver)' much in 
brightnefs and permanency according to the 
procelfes employed. We arc indebted to Mr. 
Vogler for fome very interefting experiments 
on this fubjeft, of which I fhall now give a 
fummary account. Mr. Vogler firft confiders 

the 
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the mordants, and afterwards the preparation 
of the madder bath.*. ' 

The firft mordant he tried, confifted of a 
folution of three drams of roman alum in four¬ 
teen ounces of water. Thread and cottons 
•boiled for fome minutes in this folution, and af¬ 
terwards palfed through the different madder 
baths, which will be hereafter dcfcrib(‘d, took 
a flight poppy-coloured red. Our author ob- 
ferved in this, and many other experiments, 
that roman alum was much beiier than com¬ 
mon alum, and gave greater brightnefs to the 
colours. He always uf. H yeliowifh thread and 
cotton, which he firft leyed, then waftied and 
dried. 

The above proportion of alum appeared to 
him the beft, yet though he repeated the alum- 
ing three times, he was not able to give the 
thread and cotton a good colour. The addi¬ 
tion of the fmalleft quantity of any kind of 
acid rendered it paler; the addition of arfenic 
produced no effefl; fheep and cow dung, and 
album grecum, added lo the mordant, as alfo 
urine employed inftead of water to diflblve 
the alum, contributed fomewhat, but not much, 

I 

* Crell neuefte entdeckungen, vol. xiii. An. de Chytn. t. iv. 

to 
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to ftrengthen the colour. Muriat of foda and 
ammoiiiacal muriat had'more efFeft, but thefe 
falls rendered the colour more dull j lime-water 
afted very much in the fame way. The fub- 
ftances which had the beft effefl were gum ara¬ 
ble, ftarch, fenugreek-feed, and above all, glue. 
The author fays he has attempted to impreg¬ 
nate thread and cotton with fifli oil, hogs-lard, 
and olive oil, but without fuccefs. The gaftric 
juice and the ferous part of the blood of animals 
a 61 . like the glue. 

The thread and cotton may be foaked alter- 
natcly in a folution of glue and a folution of 
alum, or the glue ma) be diflblved with the 
alum, in the proportion of from one dram and 
a half to four drams, with the quantity of alum 
direfted. It is neceffary to choofe fine glue. 
This fubllance ufed with alum produces a more 
faturated colour, but without alum the red is 
dulky. 

Muriat and nitrat of alumine not only pro¬ 
duce a more intenfe and durable red than 
alum, but the tint is pleafanter, more efpecially 
when the nitrat is employed. In general, mu- 
•• riats render the colour darker, more faturated, 
and more durable. Corrofive mercurial muriat 
produces the fame effeft. 

VoL. II. K 
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Having dilTolved in a ftrong Icy of pot-afli, 
as much powdered white arfenic as it would 
take up with the alTiftance of heat, and having 
mixed this folution, which had been diluted 
with two parts of water, with a faturated folu¬ 
tion of alum, the mixture became turbid and 
of the confiftence of jelly; it recovered its 
tranfparency on adding gradually a folution of 
alum. 

Thread and cotton foaked for twelve hours 
in this mordant, when wafhed and dried received 
from madder a beautiful well faturated colour. 
Thread and cotton which had been for fix hours 
in nitro-muriatic acid, and afterwards waflicd 
and dried, took from madder a more beautiful 
and durable colour, than that which dyers ob¬ 
tain from annotta j fome bad madder by means 
of this mordant afforded a yellowifh brown of 
an agreeable fhade. 

This colour may be changed into a poppy- 
coloured red, which may vie with the moft 
beautiful colours of this hue obtained from bra- 
fil wood and cochineal, by firft foaking the fluff 
in a folution of alum and common fait, and 
boiling it a fecond time with madder. 

Mr. Vogler macerated for a night three 
(b ams of pot-afh with an equal quantity of com- 

m 

mon 
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moa madder in a pound of water, he tkeii ap« 
plied a boiling heat, and put inux it fome thread 
and fome cotton, and after half a quarter of an 
hour's boiling, he took it out, rinfcd and dried 
it, then foaked it in a iblution of alum and 
common fait, after whigb he paflTed it throughr 
a folution of glue, and at laft dipped it in a 
madder hath it took a fine full red. 

If to the preparation of madder and pot» 
afh annotta be added, the thread and cotton 
take in this bath a beautiful orange *coJour j 
it is thus that the dyers in many places prepare 
that coloui'j but it is not Co durable as that 
above defcribed. 

If inilead of pot-afh roman aliim be em¬ 
ployed, a colour is obtained which is at firft 
weak though more lively than with the pot-afh, 
and on going on with the procefs a fine full 
red is obtained. 

By giving a weak madder colour to thread 
and cotton that have been alumed, by after¬ 
wards fuaking them in a folution of alum and 
fait* impregnating them with glue, and dyeing 
them a fecond time in a madder bath, they take 
a beautiful very lively red. 

The t ed of ti.rtad and cotton coloured by 
two madderings was very much weakened by 
the nitric, fulphuric, and muriatic acids, dilu- 

•K 2 ted 
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ted with two parts of water, ^nd became more 
or Id's pale and yellow. The a6iion of the 
nitric acid was the moft powerful, arid that 
of the muriatic the weakeft; this laft turned 
the colour brown. The vegetable acids have 
a much weaker a^lion; a folution of alum 
powerfully diffolved the colour, rendered it 
dearer, and at the fame time brighter; pot- 
afh and lime water have the property of ex- 
trafting much of its colour, and changing it to 
a deep red. 

Galls difpofe thread and cotton to receive 
the madder colour. Mr. Vogler's preparation 
for galling confided of five drams of black 
galls, kept for twenty-four hours in a pound of 
water, which was then boiled for ten minutes, 
and fometimes he added fix drams of common 
fait. The galled thread and cotton after hav¬ 
ing received the mordants of alum and fait, 
took with the madder, a perfeftly faturated 
colour but which was of a dark red. Thread 
and cotton fucceffively impregnated with a fo¬ 
lution of tin and glue, fteeped in an infufion of 
cochineal and galls, wafhed and dried, andjaf- 
terwards impregnated with the alum and fait 
mordant, and laft of all dyed in a madder 
bath, received an uncommonly beautiful co- 
four which was very bright and confiderably 

durable. 
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durable. The mordant of alum and corrofive 
muriat of mercury and that of alum and fait 
gave aTomewhat deeper colour. 

Mr. Vogler was equally fuccefsful, when in- 
Head of galLs he uled feveral other vegetable 
aftringents, fuch as the ground bark of the 
alder and oak, the powdered bark of walnut- 
tree root, flowers and bark of pomegranate, 
the leaves, bark, and tops of the fumach. He 
made many experiments with mctallie and 
earthy falts, all of which except the aluminous 
and the (blution of tin, appeared to him to be 
but little adapted or entirely hurtful in the dye¬ 
ing of red: we lhall communicate the princi¬ 
pal refults. 

The folution of nitrat of lead employed as a 
mordant, produced a very loaded dirty red in¬ 
clining to brown. In general, folutions of lead 
ufed as mordants for thread and cotton difpofe 
them abundantly to receive colours from all 
vegetable colouring fubftances, but they have 
always a dark and dirty appearSince. Thefe 
mordants may be employed for brown or black 
colours ; the bad brown juft mentioned for in- 
ftance will change to a perfeft brown of a very 
beautiful fhade, if pafted through a mordant of 
alum and fait, and boiled a fecond time with 
madder. Mr, Vogler obtained a very fine 

K 3 black. 
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black, by galling thread atidcottoH knpregratcd 
with fait of lead, and then putting tbem into a 
folution of fulphat of copper, and boiling thorn 
in a bath of logwood. 

Cobalt difiolvcd in the nitro-mlariatic acid 
produced a very pleafant colour nearly refem- 
bling a very faturated violet. A folution of 
fulphat of copper gave a bad lilac. Verdegris 
diffolved in vinegar produced the fame effeft. 

The nitrat of copper produced a much more 
beautiful and faturated colour. 

Thread and cotton that have received the 
mordant of fulphat of copper or iron, take in 
the madder bath a dirty dull violet colour. 

Mr. Vogler having added the alkaline folu¬ 
tion of arfenic above mentioned, to a mode¬ 
rately faturated folution of fulphat of copper or 
iron, produced a turbid ^mixture which effer- 
vefced, and he rendered it tranfparent by add¬ 
ing fulphat of iron. Thread and cotton im¬ 
pregnated with this preparation received a 
beautiful faturated puce colour which pene¬ 
trated them deeply. 

The nitrat and muriat of iron produced a 
better effeft than the fulphat and acctite, they 
Ikfforded a ‘beautiful well faturated violet co¬ 
lour. The alkaline folution of arfenic mixed 
“^ith eardiy and metallic faks generally render 

3 them 
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them better mordants for all colours. This 
likewifc renders .the elfefl of the mordants into 
which it enters more lafting, fo that the ftufF 
impregnated with it many years before, may be 
dyed without difadvantage, a circumftance we 
do not remark refpefting any other mordant,- 
excepting a folution of tin. Sulphat of zinc 
afforded a weaker violet than fulphat of cop¬ 
per. Sulphat of lime and calcareous nitrat 
produced no effeft. Sulphat of manganefc dif- 
covered fome though but little aflion. Mr, 
Vogler remarks, that it is necefl'ary always to 
rinfc the cotton and thread when they come 
out of a mordant ; if this precaution be ne- 
glecied, a weak colour only is frequently ob¬ 
tained, where a ftrong one was expefled, bc- 
caufe the particles of the mordant difperfed 
tlirough the bath, combine with the colouring 
particles and are precipitated with them j thi$ 
precaution is efpecially neceffary, when we dye 
with fubftances which do not contain much 
colouring matter. 

Mr. Vogler prepares thfc madder bath in 
difl'erent ways. He put three drams of madder 
into from fixteen to eighteen ounces of water, he 
macerated it for twenty-four hours, then boiled 
it for a quarter of an hour, introduced the 
thread ^nd cotton, and boiled th^m for half 

K 4 a quarter 
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a quarter of an hour, he afterwards waflied 
them in two or three waters, and then dried 
them in the (hade; he remarks that by long 
boiling, the colour of the ftuff is taken away 
and deftroyed. 

Frefh urine fubftituted for water affords more 
lading colours, but in fummer it is apt very 
fqon to become putrid, fo as to render the in- 
fufion incapable of giving the dye. 

One dram of Iheep’s dung or album grecum 
produced the fame effeft as the urine. 

Three drams of muriat of foda or one dram 
of ammoniacal muriat produced a fuller but 
lefs bright colour. Sulphat of pot-afh and ni¬ 
tre had no effeft. 

Three drams of white fugar afforded a more 
beautiful and faturated colour ; on the addition 
of four drams of long pepper, it was found to 
have become more capable of redding the ni¬ 
tric acid. 

One dram or one and a half of darch or 
gum arabic thrown into the bath jud as it be¬ 
gins to boil, and before the cotton is put in, 
gives a dner and more faturated colour; one 
dram of fenugreek feed produced very nearly 
the fame effeft. 

If in the beginning of the digedion four 
drams of fpanifh pepper are added, we obtain 

from 
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from the liquor colours that are more durable 
than the preceding, efpecially if we afterwards 
add three drams of common fait. 

From one ounce to one ounce and a half of 
glue in the ftate of jelly thrown into the liquor 
as the ebullition commences, affords a parti-' 
cularly beautiful full colour, and the addition 
of three drams of common fait not only renders 
the colour more tailing, but preferves the infu- 
fion from becoming putrid. 

The moll beautiful colour of all, however, it 
obtained by mixing four drams of ox gall with 
the decoflion, but at the fame time it muft be 
obferved, that this colour is more calily dc- 
llroycd by the nitric acid than any other. 

All the madder baths except thofe prepared 
with urine, glue, and animal dung, may be pre- 
ferved for a long time without lofing their 
power. Mr. Vogler kept fome till they be¬ 
came mouldy and foetid, and yet they dyed 
very well; nay he obferves that they produced 
more durable colours, or at leaft, colours which 
refilled the aftion of the nitric acid more 
powerfully. 

On putting from thirty-fix to forty grains 
of cryllals of tartar into the bath, jull as the 
linen was thrown in, the colour produced, was 
found capable of refilling the nitric acid. The 

fulplmric. 
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fulphuric, nitric, and muriatic acids, in very 
fmall quantity, produced the fame effetl ; in 
too large a quantity they weakened the colour 
and rendered it pale. One drain and a half 
of powdered alum made the colour finer, but 
■ not more durable ; twenty-four drams of cor- 
rofivc nuiriat of mercury, rendered it more 
obfeure but more permanent. White arfcnic 
employed in difTerent proportions never occa- 
ftoned the lead change, though dyers frequently 
life it as well as orpiniont, with a view of making 
the colour more durable. 

In Mr. \'ogler’s experiments, cotton always 
look the colour better than thread, the differ¬ 
ence however, w'as nut very great, when he 
employed linen or h eiupcn cloth that had been 
a little worn, and that luid become fofi to the 
touch, and when its texture was loofc and the 
thread (lightly twifted. 

Mr. le Pileur d’ApUgny gives a very minute 
defeription of the proeefs employed at Rouen 
for dyeing cotton red ; it is as follows : 

The cotton mull be feoured, galled with one 
part of galls to four of the cotton, after which 
it mutt be alumed with four ounces of roman 
alum to one pound of cotton, and an equal 
weight of water; to the folution of alum, one 
twentieth part of a folution of foda, qonfitting 

of 
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of tialf a pound of foda to a quart of water, 
muft be added. 

Some ufe owly iwiif the quantity of foda, 
and one fixth iefs of water, which they replace 
by a ^o^utk)n of tartar and arfenic. Mr. le 
Pileur d'Apligny thinks thefe laft ingredients 
•counteraft each other. We have feen by 
Mr. Vogler’s experiments that tartar ufed 
with the mordant weakens the colour, and that 
arfenic was only ufefui when combined with 
an alkali. 

Others add acetite of lead or faccharum 
faturni, or muriat of tin. Mr. le Pileur 
d'Apligny advtfes the addition of fome vinegar 
to the acetite of lead, in order to prevent the 
precipitation which is formed, when it is dif- 
folyed in water. 

When the cotton is taken out of the mordant, 
it is (lightly wrung with the pin, and dried; 
the colour is more beautiful as the drying is 
flow. They generally dye only twenty pounds 
of cotton at a time ; it is better to dye even 
only teni becaufe when too great a number of 
hanks are wrought in the copper, it is much 
more difficult to dye them equally. 

A copper in which jen pounds of cotton 
arc to be dyed, fhould hold about two hundred 
and forty quarts of water, which mutt be heated: 

\vhe?i 
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when almoft too hot for the hand, fix pounds 
and a quarter of good dutch grape madder are 
to be added, and carefully difperfed through 
the bath. When it is well mixed with it, the 
cotton which has been previoufly put upon the 
fticks and placed on the edge of the copper, 
is to be immerfed hank by hank. All the 
cotton being put into the bath, it is to be 
worked, the hanks on each of the flicks being 
turned for three quarters of an hour, and the 
bath kept conftantly at the fame degree of heat 
without boiling. At the expiration of this 
time, the cotton is taken out and placed on 
the edges of the copper, a pint of the above 
ley of foda is to be added to the bath, the 
cotton is then to be returned into the bath, 
and boiled from twelve to fifteen minutes, 
lallly, it is to be taken out and left to drain, 
wrung, wafhed in a ftream of water, and wrung 
on the pin a fecond time. 

Two days afterwards, the cotton receives a 
fccond maddering in the proportion of eight 
ounces to the pound, and is worked about as 
in the firft maddering, with this difference, 
that no ley is added, and that well water is 
employed for the bath; this maddering being 
finiflied, the .cotton is left to cool, wafhed, 
wrung, and dried. 


Mr. 
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Mr. le Pileur d*Apligny does not think this 
method of dyeing by two baths a good one, 
becaufe it requires more time and fuel, and 
becaufe the fecond maddering cannot furnifh 
much dye, the falts of the mordant having 
been exhaufted by the firft. He propofcd 
another method, in which he fays feveral dyers 
have already fucceeded ; it confifts in aluming 

the cotton twice, and then dyeing it by one 

» 

bath only. 

In order to render this red more lively, a 
quantity of warm water, fufficicnt to moiften 
the cotton, is put into a caldron or vat, into 
which about a pint of the ley is to be poured, 
the cotton is to be foaked in this bath, pound 
by pound, left there for a moment, taken our, 
wrung, and dried. According to Mr. le Pileur 
d’Apligny this operation is ufelefs, for as the 
red cotton is intended for making ftiilfs, from 
whence it is nccelfary to feparate the prepara¬ 
tion when they are to be wrought, the colour 
of the cotton is at the fame time rendered 
more lively, becaufe it is palfed through warm 
water rendered more a6f ive by the addition of a 
little ley. When the duffs are taken out of this 
water, they are wafhed in a dream, and fpread 
upon the grafs, where the red brightens more 
than it would do by any other operation. 


The 



142 ELEMENTS OF T.lt E 

The red in j^rinted ftufFs is likewife pro* 
dliced by madder, but it muft be Bxed by a 
mordant. Mr. Wiifon deferibes that which is 
ufed for this purpofe, as follows, in four pounds 
of hot water (fome employ lime water) three 
' pounds of powdered alum, and one pound of 
faccharum faturni, or acetite of lead;;.* are to 
be diffolved, this folution is put into 4\e{rel 
fuflficiently large to allow of the effervefeenee 
which takes place, and two ounces of powdered 
chalk, tw'o ounces of pot-alh, and two ounces 
of corrofive muriat of mercury, or corrofivc 
fublimatc, are to be added. This mixture 
mud be well ftirred and fuffered to fettle, the 
clear liquor muft then be decanted, or what is 
belter, filtered. 

With this liquor, coloured w’ith the decoc¬ 
tion of brafil wood, they print, and pafs the 
ftuff through hot water, in which cows dung 
has been diifufed, in order to take away the 
ftarch or gum, ufed to give confiftonce to 
the mordant, they then carefully wafli it, and 
put it into a madder bath. All the fluff 
becomes coloured, but that which ba.s not 
been fixed by the mordant is detlroyed, by' 
alternately lx>iling with bran and expofurc on 
the grafs. 


Mr. 



ART OF DYEING. I43 

Mr. Obcrkampf ufes the fame ingredients 
for the mordant, except that he docs not put 
into it "any corroMve mercurial muriat. We 
have feen by Mr. Vogler's experiments, that 
that metallic fait rendered the colour of the 
madder more durable, and at the fame time ‘ 
deeper. 

I (hall here call to the reader's recolleftion 
that alum is decompofed by acetite of lead, 
and that there refults from the decompofitioii 
an acetite of alumine, while the lead combined 
with the fulphuric acid, forms an infoluble fait, 
which remains in the fediruent. 'fhe alkali 
and the chalk ferve to take up the fuperabun- 
dant acid, which would weaken tlie colour of 
the madder, and give it a yellow tinge. 

Mr. Wilfon dijrefts the ufe of this mordant, 
which is known by the name of printers mor¬ 
dant, and which is the fame which Mr. Watt 
refers to in the experiments above mentioned, 
relative to the dyeing cotton red; according to 
his procefs it mufl be galled, dried, impreg¬ 
nated with the mordant, diluted with liot water, 
dried a fecond time, niaddered, waflied, and 
dryed again. 

The Adrianoplc red poircffcs a degree of 
brightnefs, which it is difficult for us to ap¬ 
proach by any of the proccfics hitherto men¬ 
tioned. 
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tioncd) it has likewife the property of refifting 
■ much more powerfully the action of different 
readives, fuch as alkalis, alum, foap, and 
acids. Mr. Vogler confeffes that by his nu¬ 
merous procefTcs, he has not been able to 
• obtain a red of a degree of permanency equal 
to that of the Adrianoplc red, though he has 
much excelled in this refpeQ. the falfc Adriano- 
ple reds ufed for Siamefe (fiamoifes) and other 
red fluffs. It is neceffary to remark, that foap 
fuds *weakens and deftroys the rnofl durable 
madder colours, even that of the Adrianople 
cotton ; hence it appears, that we ought as 
much as poffible to be fparing in the ufe of 
foap, in the wafhing of thread and cotton of 
this colour; the only difference between the 
true and falfe Adrianoplc red, is this, that the 
one rcfifls thefc influences much longer than, 
the other. Aqua fortis or dilute nitric acid, is 
according to Mr, Vogler the befl and mofl 
expeditious tcfl, for diflinguifliing the true 
Adrianoplc red from the falfe. If we im- 
merfe a thread of the latter dye in it, it foon 
becomes pale, and in lefs than a quarter of 
an hour white, while the true Adrianople red 
will remain in it for an hour without any alter¬ 
ation, and indeed never entirely lofes its co¬ 
lour, whit it acquires an orange hue. 


The 
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The Adrianople red, which for a long time 
came to us by our Levant trade only, excited 
the induftry of our artifls, but their attempts 
were for a long time fruitlefs, or their fuccefs 
confined to a very few manufatlories. The 
Abbe Mazeas publilhed fome experiments which 
throw confiderablc light on this kind of dye, 
and government, from the information it re- 
ceived, publiflied in 1765 an in{lru6lion under 
the title of A manoir containing the procefs 
for dyeing fptin cotton of the fame Jcarlct red 
as that of the Adrianople cotton. We find the 
fame defeription in Mr. Ic Pileur d’Apligny’s 
treatile, but the procefs has not fucceeded 
completely: the fault feems principally to 
have confificd in making the alkaline folu- 
tion too flrong. The alterations made in differ¬ 
ent inanufaHories, with more or Ids luccefs, 
have been kept fecret. For the following de¬ 
feription I am indebted to Mr. Clcrc, who has 
the inanagenieni of a manufafctory at Vau- 
dreuil, and who has lent me a pattern of his 
cotton, which is dyed of a beautiful and dura¬ 
ble red. 


VoL. II. 
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Proccjs for the Adnanoplc or T'urkcy P.cd. 

When a hundred pounds of cotton are to ber 
dyed, we mufl begin by fcouring it well. This 
operation confifts in boiling the cotton in a ley 
of foda, marking one degree of the areometer, 
to which is commonly added the remainder of 
the bath which has been employed for pafling 
the cottons through, for the white preparation 
(cn I'appret blanc) which is called Jickiou. 

In order to fcoiir the cotto-n properly, and 
prevent it from entangling, a cord is paffed 
through three hanks (the hank is compofed of 
four knots (j)entes) each of which weighs a 
quarter of a pound, making the hank equal 
to a pound) and it is throwm into the Ipy whei^ 
it I'jcgins to boil; it is carefully iminerled, that 
it may not be fcorched by the upper part of 
the caldron, which fliould contain about one 
liundred and fifty gallons of water for a hun¬ 
dred pounds of cotton: the cotton is com¬ 
pletely feoured when it finks of itfelf in the 
caldron; it i.> then taken out, and wafticd 
knot by knot in ilic river, wrung, and hung 
oui to dr\'. 


Second 
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Second Operation ; Bath with Dung, 

A hundred pounds of Alicant foda (barilla) 
in coarfc powder, are put into a tub with a hole 
near its bottom, to allow the water to run into 
another tub placed under it; feventy^fivc gaU 
lon.s t>f lixivia! water are poured on the foda 
in the upper tub; when the water which has 
run into the lower one marks two degrees of 
the foap-inakers areometer, it is proper for the 
bath with dung, which is made in the following 
manner. 

I'wenty-five or thirty pounds of flieeps dung 
arc mixed with the above ley in a large earthen 
veflel, and ttirred with a wooden peftlc, then 
palfcd through a hair fieve placed over the vat 
in which the bath is to be prepared, tw'elve 
pounds and a half of Provence olive oil are 
tljen poured into the vat, and kept conftantly 
ftlrring with a rake, that it may be perfeftly 
mixed with the ley and the dung ; the foda ley 
is poured upon it, nine buckets of w’ater (each 
equal to four gallons) are commonly required 
for a hundred pounds of cotton. The bath be¬ 
ing thus prepared is in a proper Hate to receive 
the. cotton. For this purpofe, foux of the bath 
is taken ,in a wooden bowl, and pOuied into 

L 2 an 
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an earthen pan fet in brick-work at a pro^ 
' per height for working. A hank of cotton 
is taken and well wrought with the hands; it 
is frequently taken up and turned in the pan, 
and then hung upoti a wooden hook fixed to 
‘the wall; it is flighily wrung out, and thrown 
upon a table, and the lame operation is repeated 
with each hank. Tlie table upon which the 
cotton is thrown ought to be railed eight 01 
ten ijiches from the ground. A workman takes 
a hank in each hand, and firikes it on the fable 
to fit el eh the threads ; he turns it three times, 
and then makes a fmall twill to form a head 
for the hank and lays it upon the table : not 
more than three hanks fliould be placed one 
upon anoth.er, as too great a v\reight would 
fqueeze tlie bath out ofnhe under hanks. The 
cotton ought to remain ten or twelve hours on 
the table, and then be luing out to dry. 

Third Operation ; Bath uilh Oil, or White 

Bath. 

Ley of foda alio at two degrees of the areo¬ 
meter is taken, and after the vat in which the 
bath with dung was made has been well cleaned, 
twelve pounds and a half of olive oil are put 
into it, and the ley of foda added while it is 
kept conftantly llirred with a rake, in order to 

mix 
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mix the oil completely. This bath ought to 
refemble thick milk, and that it may be good, 
it is neceffary that the oil fliould not rife to the 
furfacc ; fomc of this bath is then put into the 
pan, and the cotton dipped hank by hank, as 
in the former operation; it is thrown on the’ 
table, and beat upon it, which is called creper; 
it is left there till the next day and then hung 
out to dry. For this bath about eight buckets 
of ley are required. 

Fourth Operation ; JlrJi Salt. 

Frcfti foda is added to the remainder of that 
firil put into the tub, if the water poured upon 
it has not attained three degrees. For this 
operation eight buckets of ley are poured into 
the vat upon the remains of the white bath, 
and the cotton is paffed through it in the fame 
manner as before. This operation is called 
giving it the firji fait (donner le premier fel). 
The ley being at three degrees. 

Fifth Operation ; fccond Salt. 

4 

The cotton is paffed through a ley of foda 
at four degrees, the workittg being condufled 
as before deferibed. 



Sixth 
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S/xt/j Operation; third Salt. 

0 

The cotton is pafled through a ley of foda 
at five degrees. 

Seventh Operation ; fourth Salt. 

The cotton is pafled through a ley of foda 
at fix degrees, the fame precautions being ob- 
ferved, and then carried out to be dried on 
very fmooth poles; when dry, it is taken to the 
river to be waflied in the following manner. 

Eighth Operation. 

The cotton miifl. be firft foaked in the wa¬ 
ter, then taken out and put upon the horfc 
(bayard) to drain; water is repeatedly tlirown 
on it, that it may be well foaked, and an hour 
after it is wafhed knot by knot, to free it com¬ 
pletely from the oil, which is abfolutely necef- 
fary to its taking the galling well ; it is then 
wrung with the jack and pin, and ftretched 
upon the poles to dry : the cotton when thus 
waflied ought to be of a beautiful white. 

Ninth Operation; galling^ 

For the galling, we mufl choofe good galls 
in forts (a terin employed in commerce to 

denote 
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denote black and'" white galls mixed together 
in equal quantities) and having bruifed them, 
put for each hundred pounds of cotton, twelve 
pounds and a half into a copper, and boil them 
in fix buckets of clear river water. Three 
hours arc generally required to boil them fuf- 
ficicntly ; wc perceive that this is accompliflied 
when they break between the fingers like 
boullie i three buckets of cold water arc then 
added, and the whole palfcd through a very 
clofe hair fievc, fqueezing with the hand what 
has not paffed through, in order to feparate all 
the refinous particles. When the water has 
fettled and become clear, the galling is to be 
performed in the following manner. 

Nine or ten quarts of the galling is poured 
into an earthen pan fet in the wall at a height 
convenient for working, and the cotton is dip¬ 
ped in it by feparate hanks, working it well 
with the hands; it is then wrung with the pin, 
and carried out to be dried as fall as it is dip¬ 
ped, a precaution eflentially ncccfi'ary to pre- 
I'cnt the cotton from growing black. 

When the cotton is thoroughly dried we 
proceed to the aluming, in the 1‘ollowing man¬ 
lier. 



I’cnlb 
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Tenth Operation; aluming. 

The copper in which the dcco^lion of galls 
was made being well cleaned, ciglit buckets 
of river water and eighteen pounds of roman 

k 

alum are put into it, and the alum dilfolved 
without boiling; when the folution is com¬ 
plete, half a bucket of foda ley at four degrees 
of the areometer is added, and the cotton then 
wrouglit in it hank by hank as in the galling; 
it is then fpread out to dry, and afterwards 
waflied from the alum as follows. 

Eleventh Operation ; waJJeing from the 

Alum, 

Having left the cotton to foak and drain for 
an liour upon the horlc, each hank is waflied 
feparately three times, wrung with a pin, and 
carried to the tenter ground. 

Twelfth Operation (remonter fur gallei) 

This operation confifts in a repetition of the 
former ones. A white bath is prepared fimilar 
to that dcrcribed in article 3 ; twelve pounds 
and a half of good Provence oil are put into 
a vai, and eight buckets of ley, at two degrees 
of the foap-makcr’s areometer, added to it, 

and 
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and the bath being well ftirred, the cotton is 
dipped in the manner defcribed in article 3. 

i 

T^hirtecfith Operation ; JirJi Salt, 

The cotton after being well dried is dipped 
in a ley at three degrees. 

Fourteenth Operation ; fecond Salt, 

After the cotton has been well dried, it is 
dipped in a ley at four degrees. 

Fifteenth Operation ; third Salt. 

When the cotton is again dry, it is dipped 
in a ley at five degrees, and this concludes 
the dips : after being dried, it is waflicd, gaded, 
and aluincd, with the fame proportions and 
attention to the fame circumftanees as in ar¬ 
ticles 9, 10, and 11 : the cotton has now re¬ 
ceived all the preparations necelTary for taking- 
the dye, and ought to be of the colour of the 
bark of a tree. A very elfcntial circumftance 
to be attended to, is, never to dip the cotten 
until it is perfetily dry, otherwife we run the 
j-ifk of rendering the colour fpotted. When 
the cotton is hung out ujjon the poles, it muft 
be frequently lhaken and turned to make it dry 
linifprmly. 


Sixteenth 
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Sixteenth Operation ; the dyeing. 

A copper oF an oblong fquarc form is gene¬ 
rally employed, which ought to be capable 
of holding about one hundred gallons, in which 
’ quantity twenty-five pounds of cotton may be 
dyed at once. The procefs for dyeing is begun 
by filling the copper with water within four or 
fiv'c inches of the brim, and pouring in a 
pailful of bullocks blood, or what is ftill better 
when it can be procured, fheeps blood (this is 
equal to about five gallonsj and then adding 
the lizary. When we wifli to obtain a fine 
bright colour, which penetrates, and has a good 
body, we commonly mix fcvcral kinds of lizary 
together, as one pound and a half of lizary of 
Provence, half a pound of lizary of C'-yprus; 
or if tlicfe cannot be had, a pound of that of 
Provence, with as much of the lizarv from 
Tripoli or Smyrna, allowing always two pounds 
for one of cotton. When the lizary is in the 
copper it is flirrcd with the rake, to break the 
clods or lumps, and when the bath is tvarm, 
the cotton is put in on flvcin flicks, two hanks 
commonly on each; care mufl be taken to 
immerfe it properly, and to turn the cotton 
on the fkein flicks by means of a pointed flick 
paffed along them within the hanks. This pro- 

cefs 
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cefs is continued for an hour; and when the^ 
copper begins to boil, the cotton is taken off 
the fkein fticks, and immerfed in it, each hank 
being fufpencled by means of a cord palTed 
through it, to fticks fupported over the copper. 
The cotton ought to boil about an hour, in- 
order to extracl all the colouring matter from 
the madder. There is alfo a method of dif- 
covering when the colour is extrafted, by the 
formation of a white froth on the copper. It 
is now taken out, and wafhed knot by knot at 
the river, wrung with the pin, and dried. 

Seventeenth Operation ; brightening. 

Soda ley at two degrees is poured into the 
copper ufed for fcouring, which ihould hold a 
hundred and fifty gallons of water, and it is 
then filled within ten or twelve inches of the 
brim; four or five pounds of olive oil are then 
added, and fix pounds of whit» Marfeilles foap 
cut very fmall; it is kept ftirring until the foap 
is difl'olved, and wlien the copper begins to 
boil, the cotton is put in, a cord being previ- 
pufly paffed through it to prevent its being en¬ 
tangled : the copper is then covered up, and 
(topped with rags, loaded and made to boil 
gently for four or five hours; the cover being 
noy/ taken ofif, the cotton ihould appear finiftied, 

and 
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and of a beautiful red. Tlic cotton mull not 
• be taken out of the copper for ten or twelve 
hours, becaufe it improves in the bath and 
acquires a much greater degree of brightnefs. 

It muft be well wallicd knot by knot, and 
‘dried, and the operation is complete. 

I am in the habit of giving my cottons a dip 
after they have become quite dry ; I make a 
folution of tin in aqua fortis, taking for a 
hundred pounds of cotton three or four pounds 
of aqua fortis at twenty-fix degrees'*, to which 
I add an ounce of fal ammoniac for each 
pound, and then dilfolve in it fix ounces of 
fine tin in grains ; I add to the bath a pound 
and a half of mineral cryflal ; I then dilute 
the mixture with eight buckets of water, and 
dip my cotton ; it mull then be waflied ; this 
dip gives the cotton a very fine fire (feu). 

N. B. Only the refidua of the firll prepa¬ 
rations are to be put into the fickiou ; thofe 
which remain after the cotton has been galled 
arc of no ufe, and mull be thrown away. 


Mr. Gren has publilhed fome experiments 
which throw a great deal of light on the 

* To diftilled water as 1220 to looot T; 
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theory of the Adrianople red *. He took two 
ounces of fpun cotton, on which he poured 
frefh oil, and left it to foak for fifteen days, 
taking care to work the cotton well with it 
from time to time ; he then fqueezed out the 
oil as much as poffible, and put the cotton’ 
into a boiling folution of barilla. After boiling 
it for half an hour, be poured out the ley 
which had a milky appearance, and fupplied 
its place with frefh urine, in which he boiled 
the cotton a quarter of an hour ; but he has 
afeertained, that water may be fubftituted for 
the urine. He made a decoHion with half an 
ounce of alum and two drams of fumach, and 
put the cotton which had been well waflicd into 
it while boiling hot, and kept up the ebullition 
for an hour : after which he let it cool, and 
kept the cotton in it twelve h.oiirs ; when 
taken out of this bath, it was dried in the 
lliade, wafhed in cold water, and dyed with a 
decoHion of half an ounce! of madder : ho 
chofe whole roots of madder the moil, [lender 
he could find, cut them into final 1 pieces, and 
pounded them. He left the cotton to grow 
cold in the bath. When, waflied, it (hewed a 
very fine colour, which differed from the true 

* Crell neaefte entdeckungen, vol. iii. 

Turkev 
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Turkey red cotton only in luftre, which it did 
• not polTcfs in fo high a degree, but it fuftained 
the fame proofs ; thus it retained its 'colour 
after being wafhed in boiling water ; the bright- 
nefs of the colour was increafed by wafhing 
in a cold ley of aftics ; vinegar did not change 
it; expofure to the fun and air for three weeks 
produced no fcnfible alteration in it. 

Ground madder of a middling quality, pro¬ 
duced under fimiiar treatment, a dirty brown 
colour without any brightnefs; but Zealand 
madder of a good quality produced a colour 
fimiiar to the former. 

The addition of fixed alkali, even in fmall 
quantity to the dccoflion, produced a deeper 
colour. The addition of folution of tin gave 
the colour a more pleafing hue. 

Mr. Grcn obtained only a bad colour which 
fimple wafhing difeharged, when he ufed pure 
or cauftic pot-afli inflead of foda ; but carhonat 
of pot-afh fucceeded as well as foda, when 
care was taken to fqueeze out the oil from the 
cotton previous to its being put into the folu¬ 
tion of the fait; if the oil was not fqucczed 
out, the colour was but indifferent: whence he 
infers, that the alkali ought not to be fb cauftic 
as to deprive the cotton entirely of the oil, 
while at the fame time, it ought to. polfefs 

fufficient 



AJIT or DYEING. 159 

fufficient a£livity not to allow it to retain too 
much. Thefe experiments alfo evinced, that 
in order to produce a red fimilar to that of 
Adrianople, it was neceffary to choofc the belt 
kind of madder, and to prefer the whole roots, 
rejetfing thofe which are too old, too woody, 
or rotten. When he employed different kinds 
of the ground madder, he moft commonly 
obtained a dark brown colour inftead of a red, 
notwithftanding all the attention hm could em¬ 
ploy in the coftion. 

1 have repeated the proeefs of Mr. Gren, 
a great part of the numerous and interefting 
experiments of Mr. Vogler, and have made 
fome others of my own, of which I fliail now 
give the refillts. 

I have found, that the acetite of aluminc 
formed by the mixture of alum, and the ace¬ 
tite of lead or fait of laturn, as already ex¬ 
plained in the firll part, was a belter mordant 
than alum, for fixing the colour of madder, and 
that it was Hill more efficacious, when it con¬ 
tained an excefs of acid, as it is prepared 
for the printing of linens, and as Mr. Willbn 
dircfrls. 

Alum faturated with pot-afh to fuch a degree 
as to afford a flight fediment, was alfo a much 
more efficacious mordant than alum, probably 

s*. for 
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for tlic fame reafon. Solution of arfenic ini 
•pot-afli produced a limilar effetl, and even 
feemed to be fuperior. 

Galling renders the colour more fixed and 
appears to darken it a little ; yet galling is 
‘employed in the Adrianople procefs. Galls 
cannot be mixed with madder, becaufc they 
prevent the extraction of its colouring part. 
I have always begun my procefi’es by galling, 
after havingj^Joyed the cotton. 

Leying renders the cotton more difpofed to 
become faturated with colour. 

1 have made the fame obfervatiori as Mr. 
Voglcr, that mucilages and gums render the 
colour more fixed, 1 )ul that glue in particular 
produced this elfect : it combines with the 
aluminc and the cotton, and thus imparts to the 
cotton the property of animal fuMlances. 

Complete exficcaiion bctM^een each of the 
procclfes is very ufeful ; when the water is 
expelled, its attraction no longer oppofes the 
combination or dccompolition of the mordant 
to which it proved an obllacle. It appeared to 
me a matter of indifleicnce whether the, cx- 
ficcation was quick or flow, provided however 
it was not too rapid, becaufc of the cryftal- 
lizable falls, the alum for example, for then, 
the folution exfudes before it is dccompofed 

and 
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and cryflallizes on the furface ; in which calc 
the dyers fay that it has run. This is probably 
the reifon for direQinq; that the cxficcations 

'j 

fhoiild be conduced in the ftiadc and not in 
the fun. ^ 

I have found that long maceration and long' 
continued boilincfs with the mordant were ufc- 
Icfs, and that it was lufficient if the cotton 
was well impregnated with the mordant; It 
has appeared to me for example, thaft no greater 
effeft is produced by repeating the aluming 
two or three times fucceflively, than by one 
operation properly condu6led. 

If only the faturation and permanency of 
the colour were attended to, we fhould from 
my experiments begin by leying the cotton, 
galling, drying and foaking it in the mordant 
CQmpofed of alum, and the alkaline folution 
of arfenic, or in the faturated acetite of 
alumine ; we Ihould then dry it, foak it in qi 
folution of glue, dry and wet it, that it may 
not take the colour unequally, and laftly, dye 
it in a madder bath, containing glue. If we 
add common fait to one of the fit ft prepara¬ 
tions, the dye is ftill ftrongcr (plus forte) but 
the colour obtained in this manner and by 
iimilar proceffes, is browner and much Icfs 
bright than the Adrianoplc red, 

VoL, II, M 
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Of the two procefles, by means of which I 
'came nearcft the Adrianople red, without 
iifing a confiftent oil, the one was by em¬ 
ploying as mordant, a folution in the nitric 
acid of the precipitate from alum by common 
pot-afh j the other was by adding oxyd of tin 
to the madder bath. By this laft procefs, I 
obtained a red which might eafily be con¬ 
founded with that of Adrianople : I fliall com¬ 
pare their (iurability hereafter. 

I repeated the procefs of Mr. Grcn with 
fuccefs, fubftituting galls for the fumach ; but 
the colour which I obtained, and which came 
very near the Adrianople red, withftood the 
aflion of leys, foap, and the air, lefs power¬ 
fully. 

We have fecn that Mr. Vogler had not fuc- 
ceeded by impregnating the cotton with oil ; 
and yet without a greafy fubftance, we cannot 
obtain a colour like the Adrianople red. The 
intcftinal liquor of flieep employed in the 
Adrianople procefs under the name of fickiou, 
feems to aft by means of the greafe which it 
contains, and by a fubftance analogous to the 
ferofity and gluten found in all animal fub- 
ftanccs. 

Mr. Pallas relates in the Peterfburg journal 
for 1776, that the Armenians, whom the 

troubles 
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troubles in Perfia obliged to retire to Aflracan, 
dye Turkey red by alternately impregnating 
the cotton with l:fh oil and drying it, for 
feven days ; that they have obferved that other 
oils do not fuccced, and that they do not even 
ufe the oil of all fifli indifcriminately, but' 
choofe that which becomes milky upon being 
mixed with an alkaline folution. After thefe 
repeated impregnations and, exficcations, they 
wafli tlie cotton and dry it : they then give it 
an aftringent bath to which a litilc alum is 
added ; they dye it in a madder bath with 
which calves blood has been mixed ; finally, 
they digeft it for twenty-four hours in a folu¬ 
tion of foda. It would feem that Mr. Vogler 
had not remarked, that the cotton fliould he 
deprived of the oil only to a certain degree by 
means of the ley. 

The following obfervations prove that in the* 
Adrianople red, the cotton has retained a little 
of the oil. A fltein of cotton having been 
foaked in foap-fuds and wrung flightly, was 
dried and then imincrfcd in a mordant of alum 
faturated with pot-afli, afterwards dried, and 
dyed ; it had only a well faturated madder 
colour ; after two minutes boiling in tveak 
foap-fuds, it came out with the fhade of 

M 2 Adrianople 
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Adrianoplc red: its durability was not ex- 
'amincd. 

If cotton dyed with madder in any way be 
boiled for fonie niinutes in foap-fuds, it ac¬ 
quires a role colour (rofe); if it be then 
fqucczed, a greafy matter is preffed out, which ‘ 
has the colour of Adrianople red, and which 
fixes on white cotton. Mr. CEtinger has ob- 
ferved ^ in 1764, .that 6il had the property of 
diflTolying the colouring matter of the Adria¬ 
nople red, fo that if it be moiftened with oil, 
its colour is communicated to white cotton 
when rubbed with it for fome time. He had 
thence concluded, that oil muft enter into the 
preparation of Adrianople red, and the Abbe 
Mazeas has long ago proved that the ufe of oil 
in that dye was indifpenfable «. 

The kind of madder employed has great 
influence on the colour produced. It appears 
abfo'iutely ncceffary to employ that which is 
called lizary, in order to obtain a colour equal 
to the Adrianople red. 

^ DiiTert. dc vlribus radic. rubise tinCi. antUachiticis a 
virtute ofTa animal, vlvorum tingendi non pendentibus. 

e Rcchcrches fur la caufe phyf. de I’adherence de ia 
coukur rouge, &c. Mem. des Sav, etrang, tom. iv. 


With 
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With refpeft to the choice of madder, we 
muft recolleft that MeflVs. d’Ambourney and 
Beckmann recommend the ufe of frefli mad¬ 
der ; but it is generally fuppofed that it gives 
a more beautiful colour when kept for a year 
or two before it is tifed, and Mr. Guhliche 
fays, that the old madder gives d. colour 
nearly as beautiful as lizary. There are 
cafes perhaps ih which the ufe of frefli madder 
would be advantageous; the choice of the 
young roots would certainly be proper. 

Having expofed for a long time to the in¬ 
clemencies of the weather, the cotton which 
I had dyed with the addition of oxyd of tin 
to the madder bath, that, for which the folution 
of alumine in nitric acid had been employed as 
mordant, and a pattern of Adrianople cotton j 
the colour of the firfl remained longeft without 
any fenfible change ; at laft however it acquired 
a yellow hue j the fecond acquired a yellowifti 
tinge fooner; the colour of the third was 
impaired foonefl, but it did not change its 
hue (ton). 

From this experiment it follows, that we 
may confider in cotton dyed with madder, its 
power of refilling the aftion of the air for a 
long time, or that of refifting alkalis or foap. 
This 'lafl: can only be obtained by means of 

M 3 oils 
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oils and greafe, but the firft depends principally 
bn the mordants employed, and the number of 
dryings. It is therefore proper, independant 
of the beauty of the colour, to employ pro- 
ceffes fimilar to that of Adrianople, for fuch 
fluffs as are to be fubje 61 ;ed to leying or fre¬ 
quent wafhing with foap. 

Mr. Wilfon makes an obfervation which is 
worthy of attention. He fays that fluffs made 
of cotton, which has not been fpun by Mr. 
Arkwright's machines, cannot be dyed by the 
Adrianople procefs, becaufe the filaments of 
the cotton arc made to brittle up (fe hcriffent) 
in the numerous operations of this procefs; 
but that thefe filaments preferve their paral- 
lelifm much better when the cotton has been 
fpun and carded by thefe machines, and that the 
fluffs can then undergo the fame operations 
without injury to their texture 

But as colours which futtain the aflion of 
the air as well as the Adrianople red, may be 
obtained by fhorter proceffes, and as cotton 
fluff's are not intended to be fubmitted to 
leying and frequent wafhing, proceffes analo¬ 
gous to fome of thofe deferibed above, may 
frequently be employed with advantage. 

•' An eiTay on light and colours, 8cc. 


One 
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One circumftance wl ich I ought not to 
omit, is that the oxygenated muriatic acid 
reprefcnted the a6lion of the air on the madder- 
reds expofed to its influence, indicating the 
patterns which would refift its attion moft 
powerfully ; while the nitric acid on the con-* 
trary indicates the cotton dyed in the Adria- 
nople manner, by giving it a yellow colour, as 
Mr. Vogler has obferved ' ; this effefl feems 
to depend on the combination of the animal 
oil with the cotton, to which, as to all other 
animal fubftances, the nitric acid gives a yellow 
colour, by deftroying the proper colour of the 
madder: it is this combination of animal oil 
with the cotton which forms the diftinguifliing 
charafteriftic of this fpecies of dye : a dif¬ 
ferent kind of oil might produce a bright 
colour, but probably it would not be fo du¬ 
rable. 

1 have alfo tried the oxyd of tin in dyeing 
wool. The decoBion of madder acquires a 
more clear and lively red by the addition of 
this oxyd ; its colouring particles became fixed 
much more quickly and more abundantly, u}'Oii 

* I believe that Mr. Beckmann made this intcrefting 
obfervation before Mr, Vogler. Fhjfical ALcon^ Bibliothcck, 
vol. iv» 
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cloth which had been prepared by a decofllon 
pf alum and tartar in the ordinary manner* 
I’hc cloth came out of the dye bath of a 
much more faturated and beautiful red, than 
a fimilar pattern dyed with an equal weight 
. of madder, without oxyd of tin ; the advan¬ 
tage however does not appear to me fo great, 
as to render the procefs worthy of being com¬ 
monly employed. 

Oxyd of zinc ufed inftead of tin, pro¬ 
duced a fine orange colour in the cloth; 
oxyd of lead a dull brick colour ; that of iron 
had no fenfible effeft. 

The above obfervations on madder may 
admit of numerous applications, in the very 
cxtcnlive and various ufes for which it is 
employed, efpecially in the dyeing of cotton 
and linen. It is a fubftance which merits 
particular attention upon account of the ad¬ 
vantages it may afford by its cultivation. 


CHAP. 
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C H A P. III. 

Of Cochineal, 

C ochineal was at firll fuppofed to be 
a grain, but natural ills foon difcovcrcd 
that it was an infeft. It is brought to us from 
Mexico, where the infe6l lives upon different 
fpccics of the opuntia. The body of the fe¬ 
male is flat on the belly and hemifpherical on 
the back, and marked with iranfverfe wrinkles. 
The fkin is of a dark brown; the mouth is a 
tubular point which iffues from the fide of the 
thorax: it has fix very fhort brown legs and 
no wings ; the body of the male is rather long, 
of a deep red colour, and covered with two 
wings extending horizontally, and croffing a 
little upon the back; it has two fmall antenna; 
on the head, and fix legs, which are larger 
than thofe of the female; it has not a direft 
flight but flutters, hopping very feldom; its 
life, which is only of a month’s duration, ter¬ 
minates by its amours; and the fecundated fe-* 
male lives a month longer, and dies after partu¬ 
rition : the female is fometimes oviparous and 
fometimes viviparous. The young females 
when brought forth difperfe thcmfelvcs upon 

the 
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the joints of the opuntia, wliere they remain 
fixed by their trunk (trompej till the end oi 
their life. 

Two forts of cochineal are gathered at 
Mexico; the fylveftris, (here known by the 
‘fpanifh name gram fylvcjira, and the fine, or 
gratia fina^ called alfo Mcfteque, from the name 
of a province of Mexico, and which arc bred 
Upon the nopal. The firft is fm^ller, and co¬ 
vered with a cottonny down, which increafes 
its weight with a fubftance which is ufclcfs in 
dyeing : an equal weight of it therefore gives 
lefs colour and is of a lower price than the fine 
cochineal; but thefe difadvantages arc perhaps 
compenfated by its being reared with greater 
facility, and at lefs cxpcnce, and even by the 
effcfls of its down, which enables it the better 
to refift rain and ftorms. 

The coch. fylveft. when bred upon the 
nopal, lofes part of its tenacity, and fomc of 
its cotton, and acquires double the fizc it has 
on the other fpecies of opuntia. It is there¬ 
fore to be hoped that it would be improved 
by a continued attention to the rearing of it, 
and would approach more and more to the fine 
cocliincal. 

M. Thieri dc Menonville was led by bis 
patriotic fpirit and perfonal courage, to expofe 

himfelf 
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himfelf to imminent danger, in going to ob- 
fcrvc the mode of rearing the cochineal in 
Mexico, in order to obtain from thence that 
valuable produftion, wherewith he might en¬ 
rich the colony of St. Domingo. He brought 
back with him both fpecies of cochineal, and 
nopals, the kind of opuntia which affords the 
beft food for thefe infefts. 

Upon his return, he employed himfelf in the 
cultivation of the nopal and different kinds of 
opuntia, and in rearing the two fpecies of co¬ 
chineal ; but death cut off that excellent citi¬ 
zen, and the fine cochineal foon perilhed. 

When he returned to St. Domingo, he dif- 
covered the cochinilla fylveftris upon a kind 
of opuntia called phejehia^ or patte de tortuct 
which grows there. This difeovery did not 
remain unprofitable : M. Bruley employed him¬ 
felf fuccefsfully in rearing this fpecies of cochi¬ 
neal ; he communicated it to the cercle des 
Philadelphes who do not lofe fight of that 
objeH, and have publiffied a pofthumous work 
of M, Thieri de Menonville, which contains 
very minute in(lru6tions with regard to every 
thing that refpe^ts the cultivation of the nopal. 

Now the Royal Society of Arts and Sciences at Cape 
Francois. ^ T. 


and 
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and the other fpecies of opuntia that may be 
fubftituted for it more or lefs fuccefsfully, for 
breeding or rearing the cochineal 

Two months after the females, which have 
been referved, are fown upon the nopal, the 
' young cochineals are obferved to ifl’ue from 
them ; and then is the proper feafon for gather¬ 
ing them : they are killed by immerfion in boil¬ 
ing water. The hot iron plates or ovens which 
are fometimes employed may injure the cochi¬ 
neal by being too hot. When taken out of 
the water, they are carefully dried by free 
expofure to the fun. They lofe nearly two 
thirds of their weight in drying. 

When the fine cochineal is dry, it muft be 
paired through a iieve fufficiently coarfe to 
allow it to go through, but capable of retain¬ 
ing the down and cotton of the larvae of the 
males. Thefe are kept apart and fold feparately, 
or with the cochinilla fylveftris; 

Fine cochineal, which has been w'cll dried 
and properly k^pt, ought to be of a gray co¬ 
lour inclining to purple. The gray is owing 
to a powder which covers it naturally, a part 

Trait6 de la culture du nopal 8e de reducation de la 
cochenille dans les colonies Fran^oifes de I’Amerique precede 
d’un voyage a Guaxaca; par M. rhieri de MenonvIUe. 
Ann. de Chjm, tom. v. . 


of 
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of which it ftill retains: the purple tinge pro¬ 
ceeds from the colour extrafted by the water 
in whieh it has been .killed. 

Cochineal will keep a long time’ in a dry 
place. • Hellot fays, that he tried fome, one 
hundred and thirty years old,*and found it pro¬ 
duce the fame eft'eft as new. 

It has been pretty generally fuppofed, that 
cochineal owes its colour to the nopal on 
which it lives, the fruit of which is red. But 
Mr. Thieri de Menonville obferves, that the 
juice wliich fupplios it with nutriment is 
greenifh; and that it can live and propagate 
its fpecics, on fuch kinds of opuntia as do not 
bear red fruit. 

The dccoftion of cochineal is of a crimfon 
colour, inclining to violet. 

A fmall quantity of fulphuric acid made this 
liquor alfume a red colour, inclining to yellow, 
and a fmall quantity of a beautiful red pre¬ 
cipitate was formed. 

Muriatic acid produced nearly the fame 
change in the colour, but no precipitate. 

Solution of tartar changed the liquor to a 
yellowifh red. A little precipitate of a pale 
red colour formed flowly: the fupernatant li¬ 
quor remained yellow, but on pouring in a 
litde alkali, it became purple. The fmall quan¬ 
tity 
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tity of precipitate was (jiiickly diflblved by the 
alkali, and the folution was purple. Solution 
of tin formed a rofc-coloured precipitate with 
the yellow liquor. 

Solution of alum brightened the colour of 


' the infnfion, and gave it a redder hue : a crim- 
fon precipitate was formed, and the flipernatant 
liquor retained a crimfori colour, fomewhat 
reddifh. 

Alum and tartar mixed, produced a brighter 
colour, more lively, and inclining to a yellowilh 
red. A precipitate was formed, but much lefs 
abundant, and much more pale, than in the 
preceding experiment. 

Solution of tin produced a copious fediment 
of a beautiful red. The liquor remaining 
above it was as clear as water, and fuffered 
no change of colour on adding alkali. 

Having poured in a folution of tartar, and 
after that, folution of tin, a precipitate of a 
rofc colour inclining to black was formed more 


quickly than in the foregoing experiment; and, 
though folution of tin in excefs was added, the 
fupernatant liquor remained a little yellow. 

Solution of muriat of foda rendered the 
colour fomewhat deeper, but did not make the 
liquor turbid. 
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Ammoniacal miiriat gave a purple tinge, 
without occafioning any precipitate. 

Sulphai of foda, produced no perceptible 
change in the liquor. 

Having boiled a little cochineal with half its 
weight of tartar, the liquor was more inclining 
to red, and had a colour much Icfs deep, than 
that obtained from an equal quantity of cochi¬ 
neal without tartar; but the former gave a more 
abundant precipitate with folution of tin, and 
its colour was more rofy; fo that tartar favours 
the folution of the colouring part of the cochi¬ 
neal : for, though the colour of the folution is 
lefs deep, the precipitate produced from it by 
folution of tin, is of a deeper and more rofy 
hue. This experiment deferves notice, in 
judging of the influence of tartar in dyeing 
fcarlet. 

,Sulphat of iron formed a brown violet pre¬ 
cipitate. The fupernatant liquor remained 
clear, with a tinge of feuillemort. 

Sulphat of zinc formed a deep violet preci¬ 
pitate. The fupernatant liquor remained clear 
and colourlefs. 

Acetite of lead produced a purple violet 
precipitate, lefs deep than the preceding. The 
fupernatant liquor remained limpid. 


Sulphat 
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Sulphat of copper produced a violet fedi- 
ment, which formed flovvly. The liquor 
remained clear, and of a violet colour.' 

If the cxtrafct which decoflion of cochineal 
affords on evaporation be digefted in alcohol, 
the colouring part diffolvcs, and leaves a 
rcfiduum of the colour of wine-lees, of which 
frefli alcohol cannot deprive it. This refiduum, 
analyzed by fire, affords the common products 
of animal fubflanccs. 

The alcohol of cochineal, leaves on evapo¬ 
ration, a tranfparent refiduum of a deep red, 
which, when dry, has the appearance of a 
refin. This alfo, if diftilled, yields the pro- 
dufls of animal fubflanccs; which flicws, that 
the colouring matter is an animal produQion. 

Yet the decoflion of cochineal docs not 


cafily putrefy. I have kept fomc of it more 
than two months, both in an open veffel, and 
in a bottle corked. At the end of that time. 


the former fhewed no figns of putrefaelion: 
the latter had a flight putrid fmell. The firfl 
grew turbid in a few days, and left a brown violet 
fediment on the filter: the fecond prcfefvcd its 
tranfparency a long time, and probably loft it 
only from the cffe6l of an incipient putrefatlion, 
or rather of a flight combuftion, produced by 


means of a little oxygen, 

i # O ' 


probably united with 

the 
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the red particles of the cochineal* The colour 
of each had become crimfon: but that of the 
former* was more weak, becaufe a greater part 
of the colouring matter had precipitated, in 
confequence of the cffefls produced on it by 
the air, agreeably to the principles eftablilhed 
in the firft volume. 

I have compared the cochinilla fylveftris of 
Mexico, and fome which had been cultivated 
at St. Domingo, and fent over by Mr. Bruley, 
with the maftique cochineal. 

The deco6tion of the fylveftris has the fame 
hue as that of St. Domingo. This inclines more 
to,crimfon than that of the maftique: but the 
precipitates obtained from it either by folution 
of tin, or by alum, are perfectly equal in 
colour to thofe from the maftique cochineal; 
and to thefc precipitates the ftufts with which 
they combine owe their colour. 

To determine the proportion of colouring 
matter contained in decoflions of different 
cochineals, I employed oxygenated muriatic 
acid. Of each of the three cochineals above 
menfioTied I boiled an equal weight for an hour, 
rendering the circumftances with regard to eath 
as nearly ftmilar as poflible. Having filtered 
the decoftions, I poured them into feparate 
graduated glafs cylinders, and added to them 

VoL. II. N oxygenated 
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oxygenated muriatic acid, from the fame bottlcj, 
till they were all reduced to the fame yellow 
hue. The quantities of acid which indicated 
the proportions of the colouring matter were 
found to be nearly as follows: for the cochineal 
• of St. Domingo, eight; for the fylveftris, ele¬ 
ven ; for the ma(li(juc, eighteen. 

It appears, then, that the cochineal of St. 
Domingo is not only greatly inferior to the 
malHquc, but even to the IjIvcllris of Mexico; 
and in facf it is much finallcr, and more downy; 
but thefe difadvantages ought not to abate the 
'zc'dl of thole who are engaged in its cultivation. 

The obfervations of Mr. Thicri de Menon- 
vllle have already proved, that the cochinilla 
fylvcflris lofes its down, and increafes in fizc, 
by a fucceflion of breeds carefully attended to, 
though at firll he was obliged to ufe nopals not 
come to the proper growth. There is every 
reafon to hope therefore, that the St. Domingo 
cochineal may, by afliduous care, be brought 
to equal, or perhaps furpafs the fylveftris of 
Mexico: but fhould it always remain inferior 
with refpe6t to the quantity of its colouring 
matter, this would be by no means a fufficient 
reafon to ncglctl a fubllance fo valuable in 
dyeing. 


It 
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It has been feen, that the cochineal of 
St. Domingo is not inferior to the maftique, 
as to the quality of its colour. If then, the 
down with which it is covered proves detri¬ 
mental, in operations on a large fcale, to the 
beauty of fcarlet, the luftre of which is fo eafily* 
injured, it might be advantageously employed 
either for fcarlet in half grain,, or for crimfon, 
and other (hades, which arc lefs delicate than 
that, which is the brightefl of all colours. 

To form an idea of the utility of which 
cochineal may be to St. Domingo, pofTefl'ed of 
fo many rich produflions, is difficult. Mr. 
I'hieri de Mcnonvillc confiders it as a valuable 
rcfourcc for thofe parts of the ifland, the un¬ 
fruitful foil of which is not adapted to the other 
produce; and for thole colonills who are 
unable to fupport the cxpcncc attending the 
ndiivaiion of other crops. Mr. Brulcy fpeaks 
hill more favourably of the advantages to be 
cxpcflcd from the culture of cochineal: but 
the cerclc des Philadclphes is more referved, 
and thinks, that the point is not \'ct to be 
■dtrcidcH upon. 

The attempts that have been made deferve 
fo much the more to be purfued and cncoura- 

0 

ged, as they have for their object an important 
branch C)f commerce, and as enlightened in- 

N 2 dullry 



l8o ELfeMtNTS OF THE 

duftry has great advantages over ignorant 
indolence. It will be found lefs difficult per¬ 
haps to naturalize cochineal, at lead in hot 
countries, than it was to naturalize filk-worms. 

A diflingiiiffiing chara6teriftic between cochi¬ 
neal and madder, may be obfcrved in the 
manner in which they are afted on by reagents. 
Both receive a yellow colour from acids: but 
if the colouring matter of cochineal be fepara- 
ted by a fubftance which precipitates it from 
the acid liquor, it reappears, with its natural 
colour little altered; whilft that of madder, 
treated in the fame manner, retains a yellow 
or fawn tinge. Hence mordants abounding in 
acid, as folution of tin, are much more 
fuccefsfully employed with cochineal than with 
madder. The caufe of this probably is, that 
the colouring matter of madder united with 
oxyd of tin retains a portion of acid, whilft that 
of cochineal combined with it retains none, or 
a much fmallcr quantity. 

Carmine is the lake obtained from cochineal 
by means of alum: but when the cochineal is 
mixed a certain proportion of Autour, a bark 
brougVit from the Levant, of a colour paler 
than cinnamon, and in general chouan, a 
ycllowifii green feed, of an unknown plant, 
likewifc brought from the Levant, is alfo added. 
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It is probable^ that thcfe two fubftances 
furnifh with alum a yellow precipitate^ which 
ferves* to brighten the colour of the cochin^l 
lake, as a yellow colouring matter gives fcarlet 
the colour of fire. Carmine was formerly 
prepared from kermes, whence its name is 
derived. 


CHAP. IV. 

Of Dyeing Scarlet, 

S CARLET is the fincft and moil fplcndid 
colour in the art of dyeing. The fam? 
tafte with rcfpeft to the fliade that is preferred 
does not always prevail: fometimes it is re¬ 
quired to be of a deeper and more perfe6t red, 
at others^ to incline more or lefs to the colour 
of firc.^^ 

We cannot expeQ: to obtain the defired lhade 
from the prccife proportions preferibed in the 
procefles, becaufe the quantity of colouring mat* 
ter. contained in different kinds of fine cochineal 
varies, apd itill more, becaufe the {jjglutions of 

N a tin 

a ^ 
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tin employed, may differ confiderably from each 
other: but it is cafy to afcertain, by trials on a 
fmall fcale, the proper proportion of ingredients 
to be ufedfor obtaining a particular fhade; and 
if the pieces dyed be found to go beyond the 
point, or fall fhort of it, it is difficult to bring 
them to it. 1 fliall firft deferibe the chief of 
the proceffes known, and afterwards endeavour 
to lay down principles by which the colour 
may be modified at pleafure. 

As I have already treated at length of the 
folution of tin, called by dyers compojilivny on 
this fubjctl I lhall refer to the th.ird fcfclion of 
the firft volume, f'or the proceffes alfo, by 
which hard water is rendered more pure, the 
chapter in winch they are deferibed may be 
confullcd; the water employed for this dye 
requiring particular attention. 

Dyeing fcarlet is performed at two opera¬ 
tions: the firft is called the boiling; the fecond, 
thy finifti or rcfldening frougic. j 

For the boiling defigned for dyeing a hun¬ 
dred pounds of cloth, fix pounds of pur/.'.Ufl'tf 
are thrown into the water when a little more 

k 

than warm. The bath is ftirred brifkly, and 
when it is a little hotter, half a pound of pow¬ 
dered cochineal is added, and well mixed. 
A moment Jiftcr, live pounds of v^ry clear 

folution 
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folution cif tin are poured in, and carefully 
mixed. foon as the bath begins t6 boil, 
the cloth is*^pt in, and moved brilkly for two 
or three turns, after which it is moved more 
flowly. When it has boiled a couple of hours, 
it is taken out, aired, and carried to the river 
to be well wafhed. 


To prepare the fecond bath, which is the 
reddening, the boiler is to be emptied. When 
the bath is ready to boil, five pounds and three 
quarters* of cochineal powdered and lifted are 
put in. Thefe being carefully mixed, when 
after having ceafed ftirring, a cruft, which forms 
on the furface, opens of itfelf, in feveral places, 
thirteen or fourteen pounds of folution of tin 
arc poured in. If, after that, the bath rife 
above the brim of the boiler, it is to be cooled 
by the addition of cold water. 

When the folution is well mixed, the cloth 
is to be put into the bath, taking care to turn 
it quickly the firft two or three turns. In this 
bath it is boiled for an hour, pulhing it down 
with a JJick when the boiling raifes it up. It 
is then taken out, aired, and cooled; after 
which it is walhcd in the river, and dried. 

The proportions of cochineal, and of folution 
of tin, put either into the boiling, or into the 
reddening arc not fixed. There are dyers, 

N 4 who 
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who according to Hellot’s account^ fucceed 
very well by putting two thirds of the compo- 
(ition, and a fourth of the cochineal into the 
boiling, and the remaining third of the com- 
pofition, with the remaining three fourths of the 
cochineal, into the reddening. Hellot alTerts 
alfo, that it does no harm to ufe tartar in the 
reddening, provided not more of it than half 
the weight of the cochineal be put in j and it 
has appeared to him even to render the colour 
more permanent. This is at prefent the prac¬ 
tice of feveral dyers. It has been feen, that 
tartar promotes the folution of the colouring 
matter, an effeO; that efpecially occurs when it 
is ground with the cochineal, whence the refi- 
duum is more completely exhaufted. This 
confideration is of lefs weight, when the ope¬ 
rations are performed one after the other, 
becaufe then the colouring matter left in the 
refiduum is employed in the fubfequent opera¬ 
tions. But we muft not forget the elfeft the 
tartar has on the quality of the colour, to 
which it tends to give a rpfy hue, as has been 
already feen. 

Some dyers do not take the cloth out of the 
boiling, only refrefhing it, to make the reddenr 
ing in the fame hath, by pouring in an infufion 
of cochineal, which they have m^de apart, and 

with 
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with whic^ they have mixed the proper quan¬ 
tity of corJTpofition. In this way they fave 
time and fue^^and they aflcrt, that the fcarlet 
is equally fine. 

As fcarlet is in general required to be very 
lively, and to approach tlie colour of fire, a* 
yellowifh tinge is given it by boiling fuftic in 
the firft bath, or by adding a little turmeric 
to the cochineal. The yellow tinge might be 
obtained by increafing the quantity of com- 
pofition : but this has the inconvenience of 
rendering the cloth harfh, and even of pre¬ 
venting the colouring matter from fixing in it 
in a certain quantity. Thus, though neither 
fuftic nor turmeric gives a permanent colour, 
it is better perhaps to ufe them in fmall quan¬ 
tity, than to add too much folution of tin. 
That thefe ingredients have been ufed is dif- 
coverable by cutting the cloth, the infide of it 
appearing in that cafe yellow; whilft in the 
common procefles the cochineal does not pene¬ 
trate the cloth, leaving it internally white, when 

it is fajd to cut. 

^ ^ 

In dyeing fcarlet it is of advantage to ufe 
tin boilers, becaufe the acid employed attacks 
copper, and the folution it forms with it may 
injure the beauty of the colour. But as thele 
arc difl\cult to make of any confiderable fize, 

and 
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and are liable to melt, if the workrr^n forget 


to withdraw the fire before emptying them, 
, many dyers ufe copper ones. Ic *is neceffary 
however, to keep thcfe very clean, not to let 
the acid liquor remain in them, and to pre- 

C 

vent the cloth dyed in them from touching the 
copper, by means either of a net, or of an 
open-work wicker bafket. 

Scheffer directs for the .boiling, an ounce and 
a half of folution of tin, with an equal quantity 
of ftarch, and as much tartar, to every pound 
of cloth. He obfcrves, that the ftarch ferves 
to render the colour more uniform ; and he 
directs, to throw into the water, when it boils, a 
dram of cochineal, to ftir it well, to boil the 
wool an hour, and afterwards to wafh it. The 
wool is then to be boiled half an hour in the 
reddening bath, with half an ounce of ftarch, 
three quarters of an ounce of folution of tin, 
half an ounce of tartar, and feven drams of 
cochineal. 

It appears, that Scheffer employs a much 
fmaller quantity of folution of tin than JJcllot: 
but his folution, the manner of making which 
has already been given, contains much more 
tin. 

Mr. Poerner deferibes three principal pro- 
cefles, according as the fliadc of the fcarlet is 


to 

\ 
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to be mote or lefs deep, or more or lefs in- 
dining to dtange. He puts no cochineal into 
the boiling, vt^ich he compofes of one ounce 
fix drams of tartar, and an equal weight of 
folution of tin, added after the tartar is dif- 
folvcd, for every pound of cloth. After it’ 
has boiled a moment, he puts in the cloth, and 
lets it boil two hours. 

For the reddening of the firll procefs, he 
iifes two drams of tartar, and an ounce of 
cochineal ; afterwards pouring in gradually two 
ounces of folution of tin. 

For the reddening of the fccond procefs, 
he ufes the fame quantity of cochineal, and 
two ounces of folution of tin, without any 
tartar. 


For that of the third, he direfts two drams 
of tartar, an ounce of folution of tin, and two 
ounces of common fait, with the above quan> 
tity of cochineal. 

The fcarlet of the firft procefs is of the 
deepeft fhade ; that of the lecond is lefs full. 


but more lively ; that of the third is ftill more 
bright and pale. 

Tartar, as has been feen, gives a deeper 
and more rofy hue to the colouring matter of 
cochineal precipitated by folution of tin. It 


piodcrat^es the aQion of the nitro-muriatic acid, 

2 which 
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which tends to give fcailet an o^ngc caft, 
though this orange cafl is not to*b^ feen in the 
precipitate produced by the fghltion of tin, 
which is on the contrary, of'a fine red. It 
is probable, that the folution of tin gives 
* fcarlet an orange tinge, by means of the aftion 
the nitro-muriatic acid exerts on the wool, 
which, as well as all other animal fubftances, it 
has the property of turning yellow. 

Thus by putting more or lefs tartar into 
the reddening, a deeper and fuller fcarlet may 
be obtained ; and, on the contrary, the fcarlet 
may be rendered more inclining to orange, by 
omitting this ingredient. 

But the folution of tin may alfo influence 
the colour, according to the proportions of 
tin and ammoniacal muriat it contains. Or 
this fubje6: I have made various experi- 
ments. 

A folution of tin made with fixteen parts 
of nitric acid, at thirty degrees of Baumes 
areometer, two parts of ammoniacal muriat, 
and three parts of tin, gave a lefs lively and 
fomewhat deeper colour, than a folution in 
which the acid and ammoniacal muriat were 
in the fame proportions, but which contained 
only two parts of tin. Thefe laft mentioned 
proportions fucceeded with me beft pf many 

g which 
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which I tjried. I mix with the folution four 

parts of wat^rr Putting only half a part of 

muriat' of ammoniac, the colour was more 

bright, and intlining to orange. In fine, 

by ufing a folution of murio-ammoniacal fait 

of tin, which contained near half its weight of * 

oxyd of tin, and adding to the folution a little 

muriatic acid to prevent the precipitation of 

the metal, I obtained a crimfon colour : but 

on adding tartar in the reddening, the cloth 

took a beautiful deep red, which refilled the 

oxygenated muriatic acid better than common 

fcarlet. It is to be obferved, that when this 

fait is ufed, the bhth is exhaulled more rcadilv 

* ^ 

and more completely than with the common 
folution of tin. 

Scarlet may be brightened by common fait; 
and the colour wnll at the fame time penetrate 
deeper, and leave lefs cut. Muriat of ammo¬ 
niac alfo renders the colour more bright and 
pale, but it carries the elfc6l too far. 

1 cannot explain the rcafon wdiy common 

fait, which deepens a little the colour of 
^ •• 

infufion of cochineal, and produces the fame 
effeft on colours in general, fliould diminilh 
the intenfity of fcarlet. 

Mr. Poerner obferves, that the proportion 
of comrgion fait he direfts is the greatefi: that 

can 
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can be employed ; and diat a mor<^ agreeaWef 
fhade, though lighter, will be otJT^ned, if lefs 
be ufed. He fays, that the ac^jiition of five 
ounces of white fugar to the ingredients of the 
fecond procefs will produce a finer colour, which 
• is always lighter than that of (he firft procels. 
He alTcrts, that a more pleafing and more 
permanent colour will be obtained, if the 
cloth be left in the boiling twenty-four hours 
after it is cold. 

If the fcarlet which has been juft dyed be 
found to have too much of the orange caft, 
this may be weakened by walhing with hot 
water, cfpecially if the water contain any fait 
with an earthy bafe. 

The reddening which has been ufed for 
dyeing fcarlet is not exhaufted of its colouiing 
matter, but ftili contains a portion which varies 
in quantity according to the finenefs of the 
powder, to which the cochineal was reduced, 
and the length of time it has been boiled. Tiiis 
bath retains alfo a portion of the mordants 
which were put in. As the nature of this 
refiduum however, is not always thcYamc,‘it- 
would be illufory to prefer!be the exaO; quan¬ 
tities of the ingredients to be added, to obtain 
•from it any particular fhades : experience, and 
the habit of performing the fame procefs, 

will 
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’ivill eafily guide an intelligent dyer: I fhall 
confine my^eif therefore, to fome general re- 
fleftiorls. 

If we have inuch cloth to dye fcarlet, we 
may ufe for the boiling a reddening with which 
we have juft dyed, taking from the ordinary 
quantity of cochineal as much as we fuppofe 
to be left in the bath, diminiftiing alfo the 
quantity of folution of tin. But if we would 
have a fiery colour, we muft begin by boiling a 
bag of fuftic, taking it out before adding the 
other ingredients. 

After this the bath raav be ufed, as foon 

4 * 

as the cloth is taken out, for making pome¬ 
granate colour, boiling in it a bag of fuftic- 
That which has alreadv' been in a bath, is fitter 
than new for this ftiade. As foon as this is 
taken out, fome tartar and cornpofition are put 
into the bath, which is well raked, and the 
cloth treated as for dyeing fcarlet. 

The bath may be ufed after this for capuchin 
colour (les capucines) boiling in it fuftic, and 
adding tartar and folution of tin. 

The preceding boiling may alfo be ufed for 
langoufte, orange, caffis, gold colour, and 
jonquille, by boiling in it fuftic, and adding a 
little cochineal, and more or Icfs tartar, and 
folution of tin. 


When 
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When all the cloths to be dyed have gone 
through the boiling, proceeding'^from the 
dcepeft colour to the lightcft, th&y are* to be 
pafl'ed through the reddening, proceeding con- 
trariwifc from the lightcft to the deepeft, 
' adding more and more cochineal, and folution 
of tin, till we come to the pomegranate apd 
fire colours. When it is come to the turn of 


the gold colour and jonquille, fuftic is to be 
added, at leaft if they were not finifticd in the 
firft bath, which as we fhall fee, may be done 
for fome fliades. For the gold colour and 
caflis a little madder is to be added. 

The colours of gold, caflis, jonquille, and 
buff, may be made after the fcarlet boiling, by 
adding for' the former two, fuftic, folution of 
tin, and a little madder ; a little more fuftic, 
and a little Icfs folution of tin, for the firft 
than for the fccond. For the buff much Icfs 
folution of tin muft be ufed. A dun colour 

I 

(colcur dc biche) may be made after boiling 
fcarlet without any addition. Le caff6 • au lait 
requires a little fuftic and folution of tin, and 
a very fmall quantity of madder : for Je' cht)— 
colat au lait, a little cochineal and tartar are 
added to the laft mentioned ingredients. 

For the boiling for cherry colours, a frefh 
bath compofed of tartar and folution of tin, ia 

/generally 
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generally ufcd. Afterwards, for dyeing them, 
a reddening that has been ufed for fcarlet is 
employed, adding to it tartar, folution of tin, 
and a little cochineals In boiling and red¬ 
dening thefe, only half the time required for 
fcarlet is taken up : and in general the time is* 
(hortened in proportion to the' delicacy of the 
tint. For the boiling for rofc colour the 
reddening of cherry colour may be employed, 
and its reddening compofed of a little folution 
of tin, a little tartar, and a very little cochi¬ 
neal. The colour may be deepened by palling 
the cloth through hot water when it comes out 
of the dye. 

F'lefii colour (coulcur de chaire) is made 
after a reddening, by throwing away a little of 
the bath, and cooling it. It may alfo be made 
after a violet colour, by adding a little folution 
of tin. It mull boil but a Ihort time. 

Finally, the reddening from which fcarlet 
has been taken out may be ufcd for grays that 
are to have a purple (vineux) call; refrelh- 
ing the bath with the addition of galls, and 
afterwards a little fulphat of iron, or green 
vitriol. 

It mull he obferved, that weak and delicate 
tints, as langoufles and orange colours, as well 
as lilacs, mauves, cherry, and rofc colours, 

VoL. O have 
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have more bloom and freflinefs when prepared 
in a fingle bath, than when they^ have gone 
through both boiling and reddening. It is 
only ncceflary to put into the bath the proper 
ingredients. The cloth (imply wetted, and 
impregnated with no mordant, .fills itlelf with 
the colouring matter lefs readily, and more 
evenly. In this way too, time and fuel are 
faved. 

From what has been faid, it appears, that 
for obtaining different fhades of fcarlet, and 
the colours derived from it, nothing more is 
neceffary than to vary the proportions of 
cochineal, tartar, atid folution of tin, and to 
add for the (hades moll inclining to yellow, 
fufiic, for which other yellow fubdanccs are 
(bmetimes fubflituted. Tartar ferves to deepen 
the colour : folution of tin makes it incline to 
orange. For light (hades the time of operating 
mull be (liortened. 


CHAP. 
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CHAP. V. 

Of Dyeing Crimfon^ 

A ll the procefTes empi<?yed for obtaining 
the different fliades of crimfon, from the 
deepeft to the lighteft, may be reduced to two. 
Either the (hade of crimfon defired is given to 
cloth previoufly dyed fcarlet, or the cloth is 
dyed crimfon at once. 

Alum, falls with earthy bafes in general, 
fixed and volatile alkalis, have the propety of 
changing the colour of fcarlet to crimfon, which 
is the natural colour of cochineal. Nothing 
is ncceffary therefore, than to boil cloth dyed 
fcarlet for about an hour in a foliition of alum, 
proportioned in ftrength to the deepnefs of the 
colour defired. Rut as other falts with earthy 
bafes have the lame property, and water con¬ 
tains more or lefs of thefe falts, whence it 
gives a proportionate rofy tinge to fcarlet 
paired through it, particularly if it be warm, 
the quantity of alum necelTarj to obtain a 
'crimfon varies according to the nature of the 
water employed: nay, if.the water be loaded 
with earthy falts, it will anfwer the purpofe 
of itfclf, without the addition of alum. When 

I 

O 2 a piece 
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a piece of fcarlet has any dcfefls it is made 
into a crimfon. 

Hellot fays, that he has tried foap, foda, 
pot-afh, and cendre gravclee: that all thefe 
fubftances produced the crimfon defired, but 
faddened it, and gave it Icfs liiftre than alum; 
that ammoniac on the contrary produced a 
very good effect, but, as it evaporates quickly, 
a confiderable quantity mull be put into the 
bath a little more than warm, a little ammo* 
niacal muriat, or fal ammoniac, and an equal 
quantity of common pot-afh. In this method 
the cloth inflantly took a very bright rofy co¬ 
lour. He afferts, that it heightens the colour 
fb much as to render lefs cochineal neceffary. 
Mr. Poerner, who gives the fame procefs, di- 
refls the fcarlct to be left twenty-four hours 
in a cold folution of ammoniacal muriat and 
pot-afh. 

To d} C crimfon at once, a folution of two 
ounces and a half of alum, and an ounce and 
a half of tartar, to every pound of cloth, is ufed 
for the boiling: and the cloth is afterward.? 
dyed with an ounce of cochineal. Solution 

0 

of tin is commonly added, but in lefs propor¬ 
tion than for fcarlct. The proceffes employed 
vary greatly, according as the (hade required 
is deeper or lighter, or more or lefs diftant 

from 



ART OF DYKING. *97 

from fcarlet. Some ufe common fait for the 
boiling. 

Archil and pot-afli arc frequently ufed for 
faddening crimfons, and giving them more 
bloom; but the bloom thus imparted foon va- 
niflies. 

The boiling for crimfon is fometimes made 
after a fcarlet reddening, by adding tartar and 
alum : and it is alferted, that the foupe au vin 
has more bloom, if both its boiling and redden¬ 
ing be made after fcarlet, than when it is dyed 
in a frefli bath. For thefc colours the cochin- 
nilla fylveftris may be ufed inftead of the fine ; 
but, as it contains lefs colouring matter, its 
quantity muft be greater. 

The reddening which has been ufed for crim^- 
foil may be employed for purples, and other 
compound colours, which will be treated of 
hereafter. 

Scarlets and crimfons in half-grain are made' 
by fubftituting madder for half the quantity of 
the cochineal, giving the fame boiling as for 
fcarlet in grain, and following in other refpcBs 
, the procelTes for reddening the fcarlet or crim- 
fon. Other proportions of madder may be 
ufed inllcad of half, according to the efFc6t wc 
would obtain. Common madder red, alfo ac- 

O 3 quires 
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quires a greater luftre, if its boiling be made 
after a reddening for fcarlet. 

In filk the grain crimfon, produced by co¬ 
chineal, is diftinguifhed from falfe crimfon, 
which is obtained by means of brafil wood. 

Silk defigned to be dyed crimfon with co¬ 
chineal, ought not to be boiled with more than 
twenty pounds of foap to a hundred of (ilk, as 
the flight yellow call which filk has when only 
fo far fcoured is favourable to the colour. 

When the filk is well cleanfed from the foap 
at the river, it is to be put into an alum liquor 
of the full ftrength. In this, it is commonly 
left from the evening till the next morning; 
after which it is to be waflied, and twice beetled 
at the river. 

To prepare the bath, a long boiler is half 
or two-thirds filled with water; and when the 
water boils, white galls powdered are thrown 
in, from half an ounce to two ounces for every 
pound of filk. After boiling a few moments, 
from two to three ounces of cochineal, pow¬ 
dered and lifted, for every pound of filk, accord¬ 
ing to the fhade required, arc put in, adding 
afterwards an ounce of tartar to every pound 
of cochineal, and as foon as the tartar is dif- 
folved, an ounce of folution of tin to every 


ounce 
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«>unce of tartar. This folution ought to con¬ 
tain more tin than that ufcd for fcarlet, other- 
wife the colour would be too bright. Macquer 
direfts it to be made with one pound of nitric 
acid, two ounces of ammoniacal inuriat, fix 
ounces of fine grain tin, and twelve ounces of 
water. 

When thefc ingredients are mixed, the boiler 
is to be filled up with cold water. The pro¬ 
portion of the bath is about eight or ten quarts 
of water to every pound of filk. In this the 
filk is immediately dipped, turning it on the 
fkein Hicks till it appears to be of an uniform 
colour. The fire is then increafed, and the 
bath made to boil for two hours, turning the 
filk from time to time. After this the fire is 
put out, and the filk put into the bath, where 
it is kept a few hours longer. The filk is then 
wafhed at the river, giving it two beetlings, 
wrung, and dried. 

If crirnfons are to be faddened, they muft 
be paffed, after having been wafhed, through 
a folution of fulphat of iron, more or Icfs 
llrong according to the lhade required. If it 
fliould have a yellow tinge, a greater or lefs 
proportion of decoftion of fuftic is to be added 
to the folution. 

O 4 
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White galls are chofen, becaufe black would 
dull the colour of the crimfon; and even too 
large a quantity of the white will produce the 
fame efl'eft. Macquer f^ys, that the galls ferve 
only to increale the weight of the filk : yet 
their general elfetl is to render colours more 
permanent, and they are at leaft indifpenfable 
for crimfons intended to be faddened. 

Vinegar is ufed to dillinguifli grain crimfons 
from falfe: but this will not detefcl colours ob¬ 
tained from brafil wool, if they be fixed by 
means of folution of tin; as then, they ftand 
the proof with vinegar as well as thofe made 
with cochineal. 

In Macquer's treatife on dyeing filk, we find 
deferiptions of the mode of dyeing it crimfon 
at Damafeus and Diarbekir, communicated 
by Granger, and of the procefs followed at 
Genoa. 

It has been feen, that a very fmall quantity 
of folution of tin is put into the bath for dye¬ 
ing filk crimfon. If the fame procefs as that 
for dyeing wool frarlct, were employed, the 
filk would lofe its bloom, and acqui e only 
a faint colour, Macquer and Scheffer, how¬ 
ever, have both publiffied proccffes which dif¬ 
fer from it only in a few circumllances for 

dyeing 
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dyeing filk rofe and poppy colours by means 
of folution of tin^ ufed cold, that it might not 
aft too’ violently on the filk. 

In the procefs which Macquer puhlifhed in 
1768, the folution of tin is prepared from three 
pounds of tin, four pounds of nitric acid, and 
two pounds of muriatic. The acids being 
mixed, the tin is to be thrown in, a little at 
a time. When the folution is finifhed, fix 
pounds of filk, that has already had an annotta 
bath, are to be put into it, and left there half 
an hour. The filk is then to be wrung, and 
wafhed as long as it makes the water foul. To 
dye it, four ounces of cochineal, and a quarter 
of an ounce of tartar, arc taken for every 
pound: when the water into which thefe are 
put boils, cold water is added, till the hand 
can be fulfered in it: the filk is then put in, 
the fire is increafed, and the filk, after having 
been boiled a minute, is taken out and waflied. 
By this procefs the filk acquires an increafe 
of one-fourth of its weight. Its colour will 
(land foap, and is much more permanent than 
that given it by carthamiis. 

In 1751 Scheffer puhlifhed in the fwedifh 
language a defeription of the following pro¬ 
cefs. One part of tin is dilfolved in a mixture 
<i>f four parts of nitric acid and one of common 
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fait. This folution being diluted with twice its 
quantity of water, the filk is left to fteep in it 
. for twenty-four hours; after which it is taken 
out, and waflied in clear water till it no longer 
renders it milky. This filk is dyed by boiling 
a quarter of an hour with five-fixths of its 
weight of cochineal in a fmall quantity of wa¬ 
ter. The liquor remaining contains a conli- 
derable portion of colouring matter, which may 
ferve for dyeing filk a lighter lhade, or for dye¬ 
ing crimfon in the common way. It may alfo 
be ufed for dyeing wool. 

Scheffer deferibes fome variations in his pro- 
cefs, for obtaining different fhadcs. I fliall re¬ 
late the principal. If the filk be wrung out 
of the folution of tin, left all night in a cold 
folution of alum, an ounce to a quart of water, 
wrung and dried, then waflied, and afterwards 
boiled with cochineal, it will take only a pale 
poppy colour. If the filk be fteeped twelve 
hours in the folution of tin diluted with eight 
parts of tvater, then left all night in the folu¬ 
tion of alum, wafhed, dried, and paffed through 
two baths of cochineal as before, adding to 
the fecond bath a little fulphuric acid, it will 
be of a fine poppy red. , 

The chief difference in the two proceffes of 
Macquer and Scheffer confifls in the yellow 

grou/id 
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ground which the former gives the filk. Schef-r 
fer ufes a greater proportion of cochineal in 
the dye bath. 

In the experiments I have made on this fub- 
jeft, the folution of tin which fuccceded belt . 
was tlie fame as I have direfted for dyeing fear- 
let: this procured me a fine cherry colour, fuf- 
ficicntly bright. Solutions containing a greater 
proportion of tin gave me deeper fiiades: and 
the folution of the murio-ammoniacal fait of 
tin produced a dull deep crimfon. Though I 
have varied mv experiments in feveral ways, I 
have never been able to obtain a fhade com¬ 
parable to fcarlet: and I have been informed 
by thofe w'ho aflifted at Macquer’s trials at the 
Gobelins, that the filk dyed by his procefs never 
reached that colour. Scarlet, however, is fo 
much in reqiicft, as to have excited artifts to 
repeated attempts for obtaining it. Thofe who 
appear to have approached neareft fo the defired 
end begin with dyeing the filk crimfon; this 
dye they cover over with that of carthamiis, by 
the procefs hereafter to be deferibed; and 
laftly, they give it a yellow dye without heat. 
By thefe means a fine colour is obtained, but 

the aftioii of the air deftroys the dve of the 

# # 

carthamus, and foon darkens the colour. 


V 


Cochineal 
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Cochineal is little ufed for dyeing cotton and 
Hn^n, becaufe a fine and permanent red may 
. te given them by means of madder. Scheffer, 
however, defcribcs a proccfs, which might be 
employed. The linen and cotton is to be 

« 

ftccped twenty-four hours in a cold folution of 
tin: it is then wrung, w'afhed, and boiled a 
quarter of an hour with four-fixths of its weight 
of cochineal. The cotton takes a light red. 
Thefe colours ftand the' fun, but not foap. 

The difference of the proceffes to which re- 
courfe muft be had for giving cotton and filk 
a fcarlet colour, appears to me to be owing to 
the flight difpofition thefe fubflances have for 
combining with the colouring matter of cochi¬ 
neal, or the compound of that colour and |in. 
Hence it follows, that this compound feparates, 
unites in too large maffes, and precipitates be¬ 
fore its union with the fluff can take place. 
This inconvenience is prevented by firfl im¬ 
pregnating the fluff with folution of tin; be¬ 
caufe the oxyd of tin being combined with it, 
the colouring matter of the cochineal comes to 
fix in it, and then the compound can no longer 
precipitate. 

Hence it appears, that this mode of operating 
ibught to be tried, whenever we have reafon 
to fear, that from the too feeble attra6:ion of 

2 the 
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the fluff, the compound which is to colour it, 
will precipitate before it can fix in it. 


CHAP. VI. 


Of Kcrtnes* 


K ERMES (coccus ilicist Lin.) is an infcft 
found in many parts of Afia and the 
foutli of Europe. It^was known to the 
ancients by the name of coccum /carlatinum, 
coccus baptricus, coccus infe£lorius^ granum tinf/o- 
rium. That which came from Galatia and 
Armenia was preferred; but at prefent it is 
gathered chiefly in Languedoc, Spain, and 
Portugal. 

Th6 kermes lives on a fmall kind of oak 
(quercus coccifera, Lin.) The females grow 
big, and at length remain motionlels; when 
they are nearly the fize and fhape of a pea, 
and of a reddifh brown colour. On account of 
their figure they were a long time taken for 
the feeds of the tree on which they live; 

whence 
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whence they were called grains of kerines^ 
They alfo bore the name of vcrmillion. 

The firft who has fpoken of them with any 
accuracy is Peter de Quiqueran, bifhop of 
Senez, who mentions them in his book, Dc 
'LaudiljHS Provinci^ey 1550. 

The hiftory of this infcR. may be feen in 
a memoir of Niflble, Acad, des ScienceSy 1714, 
and more particularly in Reaumur’s Mhnoires 
pour ft’rvir d VHiJloire dcs InJcHcSy tom. iv. 

Kermes has been fuppofed to Inu e derived 
its name from an Arabic word, fignifying a 
little worm, ^oermkuliis; whence the name of 
vcrmilliony which alfo has been given it. Af- 
truc derives the name from two Celtic words, 
one of which hgnifics an oaky the other an 
acorn *. 

’rhe kermes fixes itfelf to the bark of the 
fhrub on w’hich it is found, by means of a 
cottonny down which it is capable of furnifliing. 
Mr. Chaptal has obferved, that this down, 
like that of all the infcfls of this kind, has 
many charableriftics of the caoutchouc : it is 
infoluble in alcohol, melts at the heat of 
boiling water, and burns with a flame on the 

« 

* Memoire pour fervir a Thiltoirc naturelle du Lan¬ 
guedoc. 

coals. 
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coals. That learned chemift has given me the 
following defeription of the mode of gathering 
it in Languedoc. 

** About the. middle of May they begin to 
“ gather kermes, which is then arrived at its 
“ ordinary fize, and in colour and fliape re- 
** fembles a fmall floe (prunellc). This harveft 
** generally continues to the middle of June, 
“ and fometimes longer, if the great heats be 
** retarded, or no violent rains fall; for one 
** heavy florin of rain is fufficient to put an 
“ end to the gathering for that year. 

“ In this occupation women are generally 
" employ ed. They fet out early in the morn- 
“ ing, with a lantern and a glazed earthen 
pot, to pick off the kermes from the branches 
** with their fingers before day. This time 
** is the mofl favourable, ill, Becaufe the 
“ leaves, which are prickly, are then lefs 
“ troublefome, being foftened by the morning 
dew : 2dly. Becaufe the kermes w'eighs 
** more, whether becaufe it is not dried by 
“ the fun, or becaufe it has parted with fewer 
** of its young, which are hatched by the 
** warmth. Some, however, are bold enough 
** to gather it in the day-time : but this is 
** rarely done. 

“ A fingle 
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“ A fingle perfon may gather one or two 
pounds a day. 

“ At the beginning of the harveft, the*kermes 
“ weighs more, but fetches a lels price than at 
the end, when it is drier and lighter. 

** The price of frefli kermes varies alfo 
” according to the demand for it, and its 
fcarcity. It commonly fells for fifteen or 
twenty fous a pound, at the beginning of 
" the gathering, and^for thirty or forty to- 
** wards the end. 

“ The buyers are obliged as foon as poffiblc 
" to flop the progrefs of the eggs, in order 
** to prevent the young contained in the fhcll 
“ from getting out. This fhell is nothing but 
" the body of the mother, diftended by the 
** growth of the eggs. The female has no 
” wings : it fettles itfelf on a leaf, where it 
** fixes : the male comes to fecundate it : and 
** it afterwards incrcafes in fize merely from 

s 

“ the growth of the eggs. To kill the young 
** contained in thefe, the kermes is lleepcd 
** ten or twelve hours in vinegar, or expofed 
“ to the fteam of vinegar, which requires lefs 
” time, as half an hour is fufficient. It is 
" afterwards dried on linen cloths. This 
“ operation gives it a colour like that of red 
« wine.” 


If 
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If the living infeft be bruifed, it gives out 
a red colour. Its frnell is fomewhat pleafant: 
its tafte a little bitter, rough, and pungent. 
When dry it imparts this fmell and tafte to 
water, and alfo to alcohol, to both of which 
it gives a deep red colour. This colour 
is retained by the exlra6ls made from thefc 
infufions. 

To dye fpiin worfted with kermes, it is 
firft boiled half an houn* in water with bran ; 
then two hours, in a frefli bath, with one 

I 

fifth of Roman alum, and one tenth of tartar, 
to which four water is commonly added ; after 
which it is taken out, tied up in a linen bag, and 
carried to a cool place, where it is left fome 
days. To obtain a full colour, as much 
kermes as cqjials three fourths, or even the 
whole of the weight of the wool, is put into 
a warm bath, and the wool is put in at the 
lirft boiling. As cloth is more denfe than 
wool, either fpun or in the fleece, it requires 
one fourth lefs of the falts in the boiling, and 
of kermes in the bath. Lefs proportions of 
kermes will produce lighter and paler colours. 
If we want a fuccefllon of fliades, we muft, as 
ufual, begin with the deepeft. 

.Hellot direfts a fmall handful of cot or 
refiifc wool to be thrown into the boiler in 

\’oi.. II. P which 
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which the kermes is, and to let it boil u 
moment, before the wool to be dyed is put in. 
.This will abforb a kind of black dregs, and 
the wool afterwards dipped, will take a better 
colour. Before the wool that is juft dyed is 
taken to the river, it may be dipped in a bath 
of water a little warm, in which a fmall quan¬ 
tity of foap has been diffolved. In this way 
the colour will acquire more brightnefs, though 
it will be rendered a little roly, that is, will 
hav'e a crimfon caft. 

By ufing kermes and tartar, without alum, 
and with as much folution of tin as is required 
for a fcarlet with cochineal, Hellot obtained a 
very lively cinnamon colour in a fingle bath. 
Cloth fteeped in a folution of fulphat of pot- 
afii, took with kermes a pretty «iine and per¬ 
manent agate gray : in a folution of fulphat of 
foda, a dirty gray of little durability; in a 
folution of fulphat of iron and tartar, a fine 
gray: in a folution of tartar and fulphat of 
copper, an orange colour: and the fame with 
nitrat of* copper. Solution of bifmuth added 
drop by drop to a kermes bath, produced a 
violet. All acids convert it to a cinnamon 
colour, which inclines more or lefs to red, 
according as the aqids are weak, and their 

2 quantity 
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quantity fmalh Alkalis render its colour dull 
and rofy. 

The' colour that kermes imparts to wool 
has much Icfs bloom than the fcarlet made 
with cochineal, whence the latter has generally 
been preferred, fincc the art of heightening 
its colour by means of folution of tin has 
been known. The former however, is more 
permanent; and fpots o.f greafe may be dif- 
charged from it without injury. It is a blood 
-red, and is ftill to be feen unchanged in old 
tapeftry. The fcarlet made by kermes was 
called fcarlet in grahiy becaufe that infeft was 
fuppofed to be a grain’: it was alfo called 
Venetian fcarlet, becaufe its chief manufaflory 
was in the city of Venice. 

Solution of tin has been tried with kermes 

1 

as well as with cochineal; and Scheffer dc- 
feribes fevcral proceffes for dyeing in this way : 
but the colour always inclines to yellow or 
cinnamon, becaufe the compound formed of 
its colouring matter and the oxyd of tin, 
retains a yellow hue, from the aftion of the 
acid, as does the colouring matter of mad^ 
der. 

The permanency of the colour of kermes 
h^s frequently made it be regretted, that our 
dye?s have rclinquifhed the ufe of it, as they 

Pa at 
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at prefcnt employ very little. Some mix a 
fmall quantity with cochineal; and this has 
. been obferved to give a greater body (plus de 
fond) to the colour, but it diminifhes its bloom. 
The greater part of the kermes we have comes 
from the Levant. 

No one has yet been able to give fdk any 
thing more than a dull rcddifli colour with 
kermes. 

Scarlet, for which half kermes and half 
madder is ufed, is called fcarlet in Jha/f grain. 
This mixture gives a very permanent dye j but 
it is not lively, and inclines a little to the 
blood-colour. The turbans manufaftured at 
Orleans for the Levant, are faid to be dyed in 
this manner: though probably a little brafil- 
wood is added. 

The coccus polonicus is a fmall round infe61, 
found adhering to the roots of a fpccics of 
polygonum (fclerantus perennis). It is gathered 
in fome parts of Poland, towards the end of 
June. Its properties appear to refemble thofe 
of kermes ; but no ufe is made of it in 
Europe. It is fold to the Turkifli and Arme¬ 
nian merchants; and is ufed in Turkey, for 
dyeing wool, filk, and horfe-hair : the women 
alfo ufe it to colour their nails. 




There 
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There are many other infe6ls which alfo 
afford a red colour j and fome of them have 
been employed for that purpofe : but from the 
advantages offered by cochineal, they have 
fallen into ncgleft or difufe. 


CHAP. VII. 


LaCj or Gw?i~Lac, 

L a C is a fubftance of a colour more or 
lefs red; it is brought to us from the 
JEaft-Indics in different forms. This fubftance 
is analogous to that of the combs of bees, 
and conftrufcled by a fpecics of winged ants, 
generally on the ftnall branches of the croton 
lacciferum. 

Geoffroy, who has publifhed fome interefting 
obfervations on this fubjeft % conftders it as 
'a true wax, indebted for its colour to the 
embryos of the infers, which have foriped 



Mem. de I’acad. 1714. 
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alveoli in it ’v^bich are nearly of a rOUnd 
fliape ; fo that the name of a gum is highly 
• improper. 

Many forts of lac are diftinguiflied; the 
principal of which are : ift. Stick-lac. This 
is what the ants conftrufcl around the little 
branches or twigs which the inhabitants take 
care to plant as fupports to their work. It is 
the moft rich in colour : though there is fome 
of it at Madagafcar nearly colourlefs. 2d. 
Seed-lac. This is lefs coloured than the pre¬ 
ceding fort. 3d. Shell-lac. This is brought 
to us in thin plates, differing in fize and in 
tranfparency. It has generally a dirty colour, 
and is mixed with wood and earth. There is 
fome reafon to believe, that its colouring 
matter has already been extrafled by the 
Indians. 

The fecond and third forts arc ufed for 
making fealing wax, colouring it for red wax 
with minium, for black with lamp-black, for 
aventurine or gold-colour with orpiment, &c. 
Geoffrey fays, that lac, feparated from the 
little bodies it contains, yielded him, on diflil- 
lation, the fame produ6ls as wax; and the 
fmall bodies, which are reducibl to a fine red 
powder, the produ6ts of animal fubftances. 
The colouring matter, which afifes from thefe 

Jutle 
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little bodies, fuppofed by him to be chryfaHdes, 
is foluble both in water and alcohol, and gives 
them a fine red colour. 

For dyeing, ftick-lac of the deepcft colour 
fhould be chofen. It is to be fcparated from 
the flicks and powdered. 

The colour obtained by means of lac has 
not the bloom of fcarlet made with cochineal, 
but has the advantage of being more perma¬ 
nent. It may be employed to good purpofe, 
by mixing a certain quantity with cochineal, 
when, if it be not in too large proportion, the 
fcarlet will be rendered more permanent, with¬ 
out lofing any thing of its beauty. 

To feparate the part foluble in water, and 
calculate its proportion to the wax or refin, 
Hellot ufed to extraft it by means of water 
and mucilage of comfrey, to precipitate the 
colouring matter with alum, and to colle£l and 
dry this precipitate, the weight of which was 
only one fifth of the lac. This precipitate 
is a compound of the colouring matter and 
alumine or the bafe qf alum : ^nd this he ufed 
for dyeing. 

Lac may be ufed in a more fimple manner. 
Nothing more is neceffary than to boil the 

9 

•«pchineal and folution of tin for a proper 

P 4 lengtl> 
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length of time*; after which the bath is to be 
cooled, and the lac put in, in powder. It 
jrequires a very moderate heat, othefwife it 
will dye very unequally ; and alfo a greater 
proportion of folution of tin than cochineal. 
The cloth ought to be wafhed very hot at 
coming out of the boiler, becaufe the refinous 
particles fixed in it are difficult to feparate 
when cold. Lac may be ufed with fuccefs 
for foupe au vin colour, putting it into the 
boiling, in which there muft be no alum, as 
that would precipitate its colouring matter too 
quickly. Cochineal is to be ufed in the red¬ 
dening, and it is to be faddened in the ufual 
manner. 

According to Hellot, fixed alkali or lime- 
water changes the bright red produced by lac 
to the colour of wine lees, and the muriat of 
ammoniac gives it a cinnamon colour, or light 
marrone, according as there is more or lefs of 
that fait. 

Geoffroy conjeflures, that lac is ufed for 
dyeing the red morocco of the Levant, after 
it has undergone a fuitable preparation. It 
appears, in faQ, that lac is ufed with cochineal 
for this purpofe at Diarbekir, and that at 
Nicofia they ufe kermes. Mr. Quemifet jtf* 

fens. 



ART OF DYEING. 217 

ferts, that kermes, lac, or cochineal, may be 
ufed indifferently 

What appears to give lac the fuperiority 
over kermes, is, that it is able to bear the 
aftion of Iblution of tin, and experiences the 
good eff'efts of it, without its colour being 
changed to yellow j and it even requires, as 
has been feen, a greater proportion of it than 
cochineal. 


CHAP. VIII. 


Of ArchiL 

»• 

H E archil ufed in dyeing is in the form 
of a pafte, and of a red violet colour. 
Two forts are chiefly diftinguilhed; herb, or 
Canary archil ; and ground (de terre) or 
Auvergne archil, which is alfo called perelle. 
The firft, which is moft valued, is prepared 
from a fpccies of lichen (lichen rocella) which 

L’art d'appr^ter & de teindre toutes fortes de Peaux. 
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grows at Capc-Vcrd, and the Canary iHands, 
on the rocks near the fea : the fecond is made 
fi^Om a lichen (lichen parellus) that grows on 
the rocks of Auvergne. 

Miclieli, as quoted by Hellot, fays, that the 
workn^en who prepare archil at Florence, re¬ 
duce the plant to a fine powder, which they 
pafs through a fieve, and afterwards mqiften 
flightly M'iih ftale urine : this mixture they ftir 
once a day, adding each time a certain pro¬ 
portion of powdered foda, till it has acquired 
a dove colour : they then put it into a wooden 
caflc, and add urine, or lime water, or folution 
of gypfum, fufficient to cover it; and keep it 
in this flate. In the defeription given in 
PliQho, fal ammoniac, fal gem, and faltpetre, 
arc added in the preparation : but Hellot is 
convinced from experience, that lime and 
urine are the only ingredients neceffary ; and 
that the mixture muft be frequently ftirred, 
adding at the fame time frefh quantities of 
thefe. It is proper at the end of the procefs, 
to let the volatile alkali which has formed 
evaporate, that the archil may have the violet 
fmell of that which is well prepared. To 
preferve it any length of time however, it muft 
be kept moittened with urine. ' 


K aim 
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Kalm fays, in an appendix to a memoir of 
Linnaeus in the Stockholm tranfafltions for 
1745, that two lichens, which he dcfcribes, 
arc ufcd in forae parts of Sweden for dyeing 
red ; and it is alfo faid, in the fame tranf- 
afclions for 1744, that there is a fpecies of ' 
lichen found in Sweden (lichen foliaccus umbU 
lie at us fiibtus tarunofus^ Lin. Flor. Suec.) which, 
being prep.^reii with urine, dyes wool and filk 
a fine and permanent red or violet. 

There are perhaps many other fpecies of 

mofs and lichen, which might be ufefui in 

dyeing, if they were prepared in the fame 

manner as archil. Hellot gives the following 

method of difeovering whether they polTefs 

this property, or not. A little of the plant is 

to be put into a glafs vcffcl, and moiftened 

with ammoniac and an equal quantity of lime- 

water, adding a little inuriat of ammoniac or 

fal aimnon ac : the phial is then to be corked. 

In three or four days, if the plant be of a 

nature to afford a red colour, the little liquor 

which catj be poured oil „ill be tinged of a 

crimlbn red, as will alfo the plant itfelf. If 

» _ 

the liquor or the ph n , do not affume that 
colour, n thin'" is to be cxpe6led from it, and 
■St would " C ufelefs to attempt its preparation 
in the large way, Lewis however fays, that 

he 
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he has tried a great number of moflcs in this 
way, and that the greater part afforded him a 
yellow or reddifh brown colour, whilfl "a very 
few gave him a deep red liquor, that communi* 
cated only a yellowilh red to cloth *. 

r 

Prepared archil readily gives out its colour 
to water, volatile alkali, and alcohol. Its 
folution in the latter is ufed for making 
thermometers with fpirits: and when thcfc 
thermometers are thoroughly deprived of air, 
the liquor lofes its colour in a few years, as 
Nollet has obferved •*. The contaft of air 
reft ores the colour; which is again deftroyed 
in vacuo by time. The aqueous infufion lofes 
its colour in a few days, if deprived of air; 
a Angular phenomenon, which merits ^further 
inquiry. 

The infufion of archil is of a crimfon inclining 
to violet. Acids give it a red colour : but, as 
it contains ammoniac, by which its natural 
colour has been already modified, fixed alkalis 
produce little change in it, only rendering its 
colour foraewhat deeper, and more inclined 
to violet. Alum forms with it a dark red 
precipitate : and the fupernatant liquor retains 

* The works of Cafpar Neumann. 

^ Mem. de I’acad. 1742, 

a yellowifh 
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a yellowifh red colour.. Solution of tin pro¬ 
duces a reddifh precipitate, which falls down 
very flowly; the fupernatant liquor retains a 
flight red tinge. Metallic falts produce with 
it precipitates which exhibit nothing remark¬ 
able. 

The aqueous folution of archil applied to 
cold marble, penetrates it, and imparts to it 
a fine violet colour, or blue inclining to 
purple, which refifts the aflion of the air much 
longer than colours communicated by archil 
to other fubftanccs. Dufay fays, that he has 
fecn marble ftained with this colour unaltered 
at the end of two years. 

To dye with archil, the quantity judged 
neceffary, according to the quantity of wool or 
fluff to be dyed, and the fhade to be given it, 
is mixed in a bath beginning to grow warm. 
The bath is then heated till it is ready to boil, 
and the wool or fluff is dipped in it, without 
any other preparation, keeping that in longefl, 
which is to be of the deepefl fhade. A 
beautiful gridclin inclining, to violet is thus 
obtained, but the colour has no permanency; 
fo that archil is rarely ufed, except for modi¬ 
fying, heightening, or. giving bloom to other 
colours. Hellot fays, that having applied 
qirchU on wool boiled with alum and tartar, 

the 
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the colour did not {land the air any better 
than when the wool had undergone no pre¬ 
paration. But he obtained a much more per¬ 
manent colour from the herb archil, by putting 
a little folution of tin into the bath. This 
changes the natural colour of the archil to one 
more or lefs approaching to fcarlet, according 
to the quantity of the folution employed. This 
procefs is to be conducted nearly in the fame 
manner as that for dyeing fcarlet, except that 
it requires only one bath. 

According to Mr. Poerncr, one pound of 
wet cloth, boiled for about an hour in a bath 
compofed of ten ounces of archil and an 
ounce and a half of tartar, acquires a bluifli 
red colour. If previoufly prepared with tartar 
and folution of tin, it alfiimcs an amaranth 


colour : and if prepared with alum, a paler and 
lefs lively colour than the foregoing. 

Archil is frequently ufed for deepening dif¬ 
ferent {hades, and giving them a bloom. It 
is thus ufed for violets, lilacs, mallow, and 
rofemary flower colours (mauve, fleur de ro- 
marin). 

To obtain a deeper tint, alkali, and cremor 
calcis (lait de chaux) dilFufed in water, are 


fometimes added to it as for deep foupe 


au^ 

/ 


vin colours. The remainder of this liquor 
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will give beautiful agate, rofemary flower, and 
other delicate colours, which cannot be pro* 
cured equally fine by any other means. Alum 
cannot be employed inftead of this fubftance 
for deepening colours, as it does not afford the 
fame bloom, and tarnifhes the colour. 

Herb archil is fuperior to that of Au¬ 
vergne, as it communicates a greater bloom, 
and abounds more. in colouring matter. It 
has the adv'antagc too, of bearing to be boiled: 
and the latter cannot be mixed with alum, 
as it deflroys its colour. The herb archil 
however, has the inconvenience of dyeing 
unequally, at leall if the cloth be not pafled 
through hot water the inllant it comes out of 
the dye. 

Archil is never employed alone for dyeing 
filk, unlefs for lilacs : but filk is frequently 
dipped in an archil bath, either before or after 

% 

dyeing in others, to modify various colours, 
and give them a bloom. Many inftances of 
this will be given in treating of compound 
colours: here I fhall mention only the manner 
of treating white filks with the archil bath* 

* The fame procefs is employed, in a bath more 
or lefs charged witli this fubftance, for filks 
already dyed. 


A quantity 
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A quantity of archil proportionate to the 
colour required, is boiled in a proper veflel. 
The clear liquor is then poured quite hot, leav¬ 
ing the dregs at the bottom of the boiler, into 
a trough of a convenient fize, in which the filk, 
carefully cleanfed from foap, is to be turned 
with great care, till it has acquired the proper 
fhade. The filk is then to be beetled once at 
the river. 

Archil is a fubftance of great ufe in dyeing: 
but as it is rich in colour, and communicates 
a reducing bloom, dyers are frequently tempted 
to make an improper ufe of it, and to go be¬ 
yond thofe proportions which would add to 
the beauty of colours, without any great injury 
to their permanency. The colour, however, 
obtained from it by means of folution of tin, 
which is red, and approaches to fcarlet, is Icfs 
fugitive, than thofe in which that ingredient is 
not employed. This folution appears to be the 
only thing capable of increafing its durability. 
It may be employed not only in the dye-bath, 
but in the preparation of the filk, when by 
mixing archil with other colouring fubftances, 
bright colours fufficiently permanent may be 
obtained. 


CHAP. 
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CHAP. IX. 

Of Carthamus. 

C ARTHAMUS, or baftard fafFron (car¬ 
thamus tin^orius) of which the flower only 
is ufed in dyeing, is an annual plant, cultivated 
in Spain, Egypt, and the Levant. There are 
two varieties of it; one with larger leaves, the 
other with fmaller. The latter is faid to be 
that of Egypt; where it makes a confiderablc 
article of trade. 

Carthamus was formerly cultivated irt Thu¬ 
ringia and Alfatia; but the preference given 
to that of the Levant has occafioned its culture 
to be nearly abandoned in our climates. The 
eelebrated Beckmann, who has publifhed a very 
interefling dilfertation on carthamus has en¬ 
deavoured to difeover the difference between 
that produced with us, and that brought from 
the Levant: but previous to relating his obfer- 
vations, it will not be amifs to give an account 
* of the properties of this fubftance, fuch as it 
is employed in dyeing. 

“ Comment. Socictat. Gotting. tom. iv. 1774. 

Yol. II. Q Carthamus 
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Carthamus contains two kinds of colouring 
matter; the one, yellow; the other, red. The 
firft alone is foluble in water: its folution is 
always turbid: with reagents it exhibits the 
appearances commonly obferved in yellow co¬ 
louring matter; acids render it lighter, alkalis 
make it deeper, and more approaching to 
orange: both produce a fmall portion of a 
fawn-coloured precipitate, by means of which 
it becomes clearer. Alum forms with it a deep 
yellow precipitate in fmall quantity: folution 
of tin, and othpr metallic folutions, precipi¬ 
tates which have nothing remarkable. 

Alcohol acquires but a flight tinfture from 
the flowers, after all the yellow fubftance has 
been extracted by repeated wafliings. If thefe 
flowers be put into a folution of cauflic alkali, 
they become yellow, and the liquor which is 
prefled out is of a deep yellow colour. On 
faturating the alkali with an acid, the liquor 
becomes turbid, reddifli, and gradually de- 
pofits a very fmall quantity of a reddifli yellow 
precipitate. With folutions of alum, zinc, and 
tin, a yellow precipitate is formed; and with 
folutions of iron and copper, a precipitate in¬ 
clining to green. If inftcad of a folution of 
- cauflic alkali, a folution of carbonat of alkali 
be uled, acids produce with it a more copious 

precipitate 
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precipitate of a redder hue: but the rednefs 
differs according to the acid employed. Alum 
alfo produces with the latter alkaline folution, 
a red precipitate, which is fb light, that it 
generally fwims on the furface of the liquor. 
This colouring matter is fo delicate, and lb ealily 
changed, that if heat be employed to dilTolve 
it, the precipitates produced by acids will not 
have fo fine a colour. 

Mr. Beckmann has obferved, that the caf- 
thamus of Thuringia contained much more 
of the yellow matter, than that* of the Levant: 
that in other refpefts the red matter of thb 
former was by rto means inferior in beauty to 
that obtained from the latter; yet, that to pro¬ 
duce equal effefts, half as mtich more of it 
was required. He next examined, whether this 
difference depended on the climate. Or only oii 
the mode of preparation. 

HafTelquift relates, in his travels in Egypt* 
that when the flowers of carthamus are gathered, 
they are preffed between two flohes, to fqiieeze 
out the juice. After this they are wafhed feve- 
ral times with Water, which in Egypt is hatu-. 
‘ rally fait. When taken out of the Water they 
are preffed between thjB hands, and then fpread 
on mats, placed on the flat roofs of their houfes; 
where they are covered in the day time, that 

Q 2 the 
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the fun may not dry them too faft, but left 
expofed to the dew at night. They are occa- 
honally turned, and when fufficicntly dry, 
taken in, and kept for fale under the name of 
Jaffranon. 

If the carthamus of the Levant, fuch as it 
is in commerce, be compared with that of Thu¬ 
ringia, the former will be found to be more 
pure, a little nioill, and in compreffed malfes; 
the latter, drier and more elallic. Thefc differ¬ 
ences depend on the preparation. Writers on 
agriculture, deceived by the erroneous name 
of bajiardJciffron given to carthamus, have fup- 
pofed, that it fhould be treated like faffron. 
Hence they direft it to be gathered in a dry 
feafon, and dried with care. Mr. Beckmann 
thinks on the contrary, that the mode adopted 
in Egypt ought to be imitated. He advifes 
even to add a little fait to the water ufed in 
preparing it, to give it the quality it has natu¬ 
rally in Egypt. 

The flower of carthamus has a fine colour 
of fire, but in drying it grows yellow- It fhould 
not be gathered till it grows dry; and it is 
better, if it has been rained upon in that flatc, 
though the contrary opinion is erroneoufly held. 
The want of rain may be fupplfed by water¬ 
ing the flowers morning and evening. When 

they 
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they arc gathered, the feeds may ftill be left 
to ripen. 

The intent ion of thefe di regions is, to pro¬ 
mote the feparation of the yellow matter, the 
abundance of which conllitutcs the difference 
between the carthamus of our climates, and 
that of the Levant. Carthamus fliould be kept 
in a moift place, avS its becoming too dry would 
be injurious. 

There are many reafons to induce us to 
enrich our agriculture with this produftion. 
The feeds of carthamus arc very good food for 
wild fowl, and particularly for parrots, whence 
they have received the name of grain de perro- 
quet. An ufeful oil might be expreffed from 
them, and the refidue given to cattle. The dry 
leaves and ftalks would ferve as fodder for 
fliecp and goats in the winter; and thofe ftalks 
which are too large might be ufed as fuel, after 
they had ftripped them. Mr. Beckmann has 
found the carthamus ripen well at Gottingen, 
where the foil is fandy. The ground fliould 
be moderately dunged; and the plant neither 
tranfplanted nor watered. 

No ufe is made of the yellow fubfiance of 
carthamus: but to cx'traft that part, it is put 
into a bag and trodden in,>v9.tejr, till no more 
colour can be preffed out. The flowers, which 

O Q were 
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were yellow, become reddifh in this operation, 
and lofe nearly half their weight: it is in this 
Hate they are ufed. 

The yellow fubftance might however be 
employed; and Mr. Poerner has made many 
experiments on the fubjeft**. The principal 
refults of his experiments were, that wool, 
without any preparation, takes from it a yellow 
colour, which is not permanent; but that which 
it takes after having been prepared with alum 
and tartar, though not very lading, is better. 
Mr. Beckmann alferts, that cloth prepared with 
tartar, or with tartar and alum, acquires from 
it a good yellow colour; and that carthamus 
contains more yellow colouring matter than an 
equal weight of fuftic itfelf. 

To exiraQ the red part of carthamus, and 
afterwards apply it on the ftufF, recourfe is had 
to the property alkalis poflefs of difTolying it, 
and it is precipitated by means of an acid. It 
has been found, that lemon-juice produces the 
hneft colour. Mr, Beckmann fays, that next 
to thi?, the fulphuric acid produces the bell 
elFeft, provided a proper quantity only be ufed: 
too much of it would alter and dellroy the co- 

^ Chemifche Verfuche und Bemerkungen zunk Natzen der 
Farbekuaft ; dritter Theil. 

• * . » * 4 
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lour. According to Scheffer, the juice of 
the berries of the fervice tree (forhus aucu* 
patorius) may be fubftituted for lemon-juice. 
It is thus prepared. The berries are bruifed 
in a mortar with a wooden peftle, and the ex- 
preffed juice is left to ferment: it is then bot¬ 
tled, and the clear part, which is moft acid, 
becomes fitter for ufe the longer it is kept. 
This operation requires fome months, and 
fliould be undertaken only in fummer. 

It has been feen, that the procefs confifts in 
extrafting the red colouring matter by means 
of an alkali, and precipitating it with an acid. 
From this precipitate is procured the rouge ufed 
by ladies. To make it, the folution of car- 
tharnus is prepared with cryftals of foda, and 
precipitated by lemon-juice, which has flood 
fome days to fettle. It has been remarked, 
that lemons beginning to decay were fitter for 
this purpofe than thofe lefs ripe, the juice of 
which retains much mucilage. The precipitate 
of carthamus is dried on plates of delft with 
a gentle heat: from thefe it is feparated, and 
ground very accurately with talc, previoufly 
reduced to a very fubtile powder by means 
of the leaves of fhave-grafs, and paifed fuc^ 
ceffively through fieves of different degrees 
of finenefs. The finenefs of the talc, and its 

Q 4 proportion 
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proportion to the precipitate of carthamus, 
make the difference between the cheaper and 
dearer rouges. 

Wool may be dyed red by means of cartha¬ 
mus, as Mr. Beckmann has experienced; but 
this red foon .changes towards an orange: and 
as the fineft and moft various reds may be 
obt.uned from cochineal, which are at the fame 
time much more permanent tlian thofe of car¬ 
thamus,. the ufe of the latter for wool is rclin». 
quifiK-d. 

Carthamus is ufed for dyeing filk poppy 
colour, a bright orange red (nacarat) cherry, 
rofe, and flefh colour. The proceffes differ 
according to the intenfity of the colour to be 
given, and tlie degree in which it approaches 
that of fire : but the carthamus bath, which 
varies in the mode of ufing, is prepared as 
follows: 

After having extracted the yellow matter of the 
carthamus, and opened the cakes, it is put into 
a deal trough, where it is fprinklcd at different 
times wuth cendres graveltes^ or foda, the latter 
of which is beft, well powdered and fiftcd, in 
the proportion of fix pounds to a hundred; 
mixing it well as the alkali is put in. This 
operation is called ameftrer. The carthamus 
thus mixed with the alkali, is put into a fmall 

2 trough 
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trough jvith a grated bottom, firll lining it with 
a clofely woven cloth. When this trough is 
nearly 'half filled, it is placed upon the large 
one, ^nd cold water is poured on it till the 
lower trough is full. The carthamus is then 
fet over another trough, till the water comes 
from it almoft colourlefs. A little more alkali 
is then added, and frefh water is poured on. 
Thefe operations are repeated, till the cartha¬ 
mus is exhaufted, and become yellow. 

The filk being diftributed on the rods in 
hanks, lemon-juice, which comes from Pro¬ 
vence in cafles, is poured into the bath, till it 
is of a fine cherry colour. This is called turn-’ 
ing (virer) the bath. Having ftirred the bath 
well, the filk is dipped in, and turned on the 
Ikein fticks as long as it appears to get any 
colour. For poppy colour, it is taken out, 
wrung, drained on the pegs, and pafled through 
a new bath, where it is treated as in the former. 
It is then dried, and pafled through frefti baths, 
W'alhing and drying it after every operation, tiU 
it lias obtained the depth of colour required^ 
When it is at the proper point, it is brightened, 
by turning it feven or eight times in a bath 
of hot water, to every bucket of which about 
a gallon of lemon-juice is to be added. 


When 
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When filk is to be dyed poppy or fire colour, 
it muft be firft fcoured as for white ; and muft 
then have a flight annotta ground, in the manner 
that will be mentioned when treating of. that 
fubftance. This filk ought not to be alumed. 

Bright orange reds and deep cherry colours 
are treated exaQly in the fame way as poppy 
colour, except that they have not the annotta 
ground, and that they may be dipped in the 
baths that have been already ufed for poppy 
colour, which w.ll exhauft them. Frefh baths 
are never made for thefe colours, unlefs the 
dyer have no occafion for a poppy. 

The lighter t herry colours, rofc colours of 
every fliade, and flefli colours, are made from 
baths of the fecond and third runnings of the 
carthamus, which are weaker than the hrft. In 
thefe the deepeft fliades are firft dipped. 

The lighted of all thefe fltades, which is 
a very pale flefti colour, requires a little foap 
to be put into the bath : this foftens the colour, 
and prevents it from taking too quickly or un¬ 
evenly. The filk is then wafhed, and brightened 
a little in the bath which has been uled for 
brightening the deeper colours. 

All thefe baths are ufed as foon as they are 
made, and as quickly as poflible, as by keeping, 
they lofe much of their colour, which would 
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even be entirely loft after a time. They are 
alfo ufed cold, becaufe the red feculae lofe their 
colour on being expofed to heat. The reader 
muft have obferved, that in the experiments 
I have deferibed, cauftic alkalis attack the deli¬ 
cate colour of carthamus, and turn it yellow: 
on this account cryftals of foda fhould be pre¬ 
ferred to any other alkali. At leaft we ftiould 
choofe one that contains moft carbonic acid, as 
fait of tartar. 

To leffen the expence of carthamus, it is 
ufual, for deep lhades, to mix with the firft 
and fccond bath about a fifth of the bath of 
archil. 

When raw filk is to be dyed, that which is 
very white Ihould be chofen, and treated as 
boiled lilk, with this difference only, that the 
poppy colours, bright orange reds, and cherry 
colours, are pafled through baths that have 
been ufed for the fame colours for fcoured filk, 
becaufe the raw filk in general takes colours 
more readily. 

Poppy colour prepared in an acid liquor re- 
fifts the aflion of vinegar, but it foon changes 
and fades in the air. Scheffer fays, that when 
he ufed the juice of fervices inftead of lemon> 
juice, the colour ftood fomewhat longer. 


Mr. Beckmann 
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Mr. Beckmann has made fome experiments 
on applying the red colour of carthamus to 
cotton Having macerated cotton two hours 

in melted lard, he waflied it well, and dyed it 
in the common way with carthamus deprived 
of its yellow matter. This cotton took a deeper 
colour than fome which had undergone no pre¬ 
paration. Soap fucceeded equally well; and 
olive oil ftill better. Mr. Beckmann then dip¬ 
ped his cotton in oil repeatedly, drying-it each 
time. After the laft drying he wafhed and 
dried it ; and then paffed it through the yellow 
bath of carthamus, to which he added galls and 
alum, h'inallv, he dyed it with the alkaline 

* ^ J 

folution of carthamus and lemon-juice. By 
thefe means he obtained a fine full red. Cotton 
treated in the fame manner, without having 
been impregnated with oil, took a colour of 
the fame kind, but.lefs full, and lefs capable 
of ftanding the aftion of the air. P’rom thefe 
experiments, he thinks, that cotton to be dyed 
with carthamus fhould receive a preparation 
fimilar to that given it for the Adrianoplc red. 

To dye cotton poppy colour, Mr. Wilfon di- 
rcfls the carthamus, thoroughly freed from the 

« Exper, Lina xylina tingendi Flor. Carth. tinft. Coni'* 
ment. Soc. Reg. Getting, vol. iii. i ;8o. 
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yellow colouring matter, to be put into a veflel, 
at the bottom of which is a hair fieve, and to 
pour on it a folution of pearl-aflies, mixing 
them well, and leaving them to (land all night. 
The next morning the liquor is to be drawn off 
by a cock at the bottom of the veffel, and the 
cotton to be dyed is to be put into it, and 
turned by means of a winch. In the mean 
time a folution of tartar is prepared, and left 
to fettle, and whilfl it is yet hot, it is poured 
into the carthamus bath, till the liquor is ren- 
dered a little four. The cotton mud continue 
to be turned in this, till it has acquired-the 
proper (hade. It is then walhed lightly, and 
dried in a (love. In this way it obtains a fine 
colour. 

To give cotton a fcarlet, it muft firft be dyed 
yellow, in the manner direfted under the article 
annotta, and whilft yet wet, muft be dyed with 
carthamus, in the manner juft deferibed. It thus 
acquires a fine fcarlet; but it is not permanent, 
and will not (land wafliing. 


CHAP. 
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CHAP. X. 

Of Brq/tl~Wood, 

HIS wood, which is of extenfive ufe in 
dyeing, derives its name from that part 
of America from which it was firft imported. 
It bears alfo the names of Fernambucca, wood 
of St. Martha, of Japan, and of Sapan, 
according to the place where it was produced. 
At prefent it is cultivated in the Ifle of France, 
where it is naturalized. That of the Antilles, 
called brajiletto^ is leaft efteemed. 

Linnaeus defcribes the tree that furnifhes 
bratiUwodd by the name of cafalpinia crijla i 
that which gives the japan or fapan-wood, 
diflinguilhed into large and fmall fapan-wood, 
by the name of cajalpinia Jappan: and that 
from which we have the brajiletto he calls 
cafalpinia 'ueficaria. 

This tree grows generally in dry places, and 
amidil rocks. Its trunk is large, crooked, and 
knotty. The flowers of the cajalpinia fappan 
and ctefalpinia •vejicaria have ten ftamina; 
thofe of the true brafll-wood, only five. 

that 



That which comes from Fernambucca is moft 
valued. 

Braftl-wood is very hard, and fufceptible of 
a fine polifii. It finks in water. It is pale 
when cut, but reddens on expofure to the air ; 
having different fhades of red and orange 
colour. Its goodnefs is diftinguifhed chiefly 
by its weight. When chewed, it has a fwcctifli 
tafte. It may be eafily diftinguifhed from red 
fanders, becaufe the latter does not give out 
its colour to water. 

Boiling w'atcr takes the whole of the colour¬ 
ing matter from brafil-wood, and becomes of 
a fine red, if the boiling be continued long 
enough. From the refiduum, which appears 
black, much colouring matter may ftill be 
extracted by means of alkalis. The folution 
in fpirit of wine, and that in volatile alkali, 
are deeper than the preceding. According 
to Dufay, a tinfture of brafil-wood in alcohol 
will give hot marble a red colour, which 
changes to a violet. If the marble thus ftained 
be covered with wax, and the heat incrcafed, 
the colour will pafs through the different 
.’fhades of brown, till it arrives at a cho« 
colatc. 

Frelh dccoflion of brafil-wood yields, by the 
addition of fulphuric acid, a fmall quantity of 

a red 
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a red precipitate inclining to fawn-colour : tht 
liquor remains yellow and tranfparcnt. Nitric 
acid renders the liquor yellow at firft but if 
more be added, the liquor acquires a deep 
"^orange colour, and becomes tranfparcnt, after 
having dejJofited a precipitate nearly refem- 
bling the former in colour, but more abun¬ 
dant. Muriatic acid afts om it like the ful- 


phuric. The oxalic acid produces a precipi¬ 
tate of an orange red, nearly as copious as 
the nitric acid does : the liquor remains tranf- 
parent, and of the fame colour as in the 
former trials. Diftilled vinegar gives a very 
little precipitate of the fame colour ; the liquor 
remaining tranfparcnt, and a little more in¬ 
clining to orange. Tartar furnifhes ftill lefs 
preeipitate, and leaves the liquor turbid, and 
redder than in the preceding inftance. Fixed 
alkali reftores the decoction to a crimfon, or 
deep violet, inclining to brown ; and produces 
a fcarcely perceptible precipitate of the fame 
colour. Ammoniac gives a brighter purple, 
or violet, and a little precipitate of a fine 
purple. Alum occafions a red precipitata, 
inclining to crimfon, copious, and fubfiding 
flowly : the fupernatant liquor retains a fine 
fjftd colour, fimilar to that of the frefli de- 
-iSbflion: this liquor alfo affords a copious- 

precipitate. 
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precipitate, on faturating the acid of the alum 
with an alkali. In this manner an inferior fort 
of carmine is prepared, and alfo a liquid lake 
for miniature painting. Alum and tartar pr^ 
duce a little brownifh red precipitate; tW 

a 

liquor remaining very clear, and of an orange 
red. Sulphat of iron caufes the tinfture to 
afliime a black colour, inclining to violet: the 
precipitate that falls down is abundant, and of 
the fame colour, as is alfo the liquor that 
fwims above it. Sulphat of copper iikewife 
produces a great deal of precipitate, the colour 
of which is darker: the liquor remains tranf- 
parent, and of a brownifti red. Sulphat of 
zinc gives a brown precipitate, fmall in quan> 
tity, leaving the liquor tranfparent, and of 
the colour of pale beer. A folution of acetite 
of lead occafions a copious precipitate, of a 
pretty fine deep red : the liquor is of an orange 
red and tranfparent. Solution of linjn the 
nitro-muriatic acid gives a very abundant pre¬ 
cipitate of a fine rofe colour : the liquor 
remains tranfparent, and perfedly colourlefs. 
Finally, with corrofive fublimate a light pre- 
cipitate of a brown colour is obtained; the 
liquor remaining tranfparent, and of a fine 

yellow. 
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In the your mil de Phyjique^ for February 
1785, are fome curious experiments on the 
* a^lion exerted by acids on tlie colour of-brafil- 
wood. If, after having changed it yellow by 
®teans of tartar and acetous acid, the nitro- 
muriatic folutioii of tin be poured in, a very 
copious rofc-coloured precipitate is immediately 
formed. If to ihe folution rendered yellow by 
an acid, a greater quantity of that acid, or an 
acid more powerful be added, the red colour 
will be rellorcd. The fulpliuric acid is belt 
calculated to produce this effcfl. Some falts 
•alfo reftore the red colour of brafil-wood, 
which has been deftroyed by the aftion of 
acids. 

It has been remarked that the decotlion of 
brafil-wood, called juice of brafil, is lefs pro¬ 
per for dyeing when frefh, than when it is 
old, or has even undergone fermentation. By 
keeping, it acquires a yellowilh red colour, 
Ilellot recommends the hardeft water than can 
be had to be ufed for making this deco6iion : 
but it is necclfary to obferve, that fuch water 
deepens the colour by means of the earthy 
falts it contains. Having boiled the wood ' 
reduced into chips for three hours ; the liquor 
is poured into a cafk, frefh water is added to 
the brafil, it is boiled three hours longer, and 

2 this 
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this liquor is added to the former. When 
brafil-wood is ufed in a dye-bath or flat, it is 
proper fo enclofe it in a thin linen bag, as it 
is all colouring woods. 

Wool dipped in the brafil-juice would ac¬ 
quire only a flight tint, that would foon fade : 
it is neceffary therefore, that it Ihould undergo 
certain preparations. 

The wool is to be boiled in a folution of 
alum, to which a fourth of its weight, or even 
Icfs, of tartar has been added. A greater 
proportion of tartar would render the colour 
yellow. The wool thus impregnated is to be 
kept at leaft a week in a cool place ; after 
which it is dyed by boiling gently in the brafil- 
juice. The colouring matter which is firfl; 
depolited docs not yield fo fine a colour : it 
is proper therefore, to dip the coaifell fluff' in 
the bath firfl. In this manner a bright red 
is obtained, which flands the a6lion of the air 
tolerably well. 

If the red colour of brafil-juice be deftroyed 
by means of any acid, it will give woollens a 
more or lefs deep dun colour, which is very 
•permanent. 

Mr. Poerncr prepares the cloth with a boil¬ 
ing comoofed of folution of tin, alum, and a 

ry f k * * 

little tartar; and makes his bath with brafil- 

R 2 wood. 
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wood, and a confiderable proportion of alunii. 
In the refiduum of this bath he dves a fecond 

4 

piece, which has received a fimilar prejjaration. 
The firft piece takes a fine brick colour; the 
fecond, a colour that approaches fcarlet *. The 
(hades may be greatly varied by varying the 
proportions of the ingredients. 

Colours obtained from brafil may thus be 
rendered tolerably permanent: yet they are 
not comparable in this refpeft, to thofc ob¬ 
tained from cochineal, or madder. A bloom 
is fometimes given to colours produced from 
the latter fubftance, by pafling the cloth dyed 
with it through the brafil-juice : but this bloom 
foon vaniflies. 

Mr. Guhliche gives a procefs, by which he 
pretends finer and more permanent colours 
are obtained, than by thofe in ufe. He 
dirc6ls pure vinegar, or aceto-citric acid or 

aqua 


» InftruAion fur I'art de U tcintore. 

•’ I give the appellation of aceto-cUric acid to a liquor of 
which Mr. Guhliche makes great ufc in dyeing, under the 
name of vegetable acid fpirit, which he prepares in the 


following manner. 

He takes any quantity of lemons, thofe of which the 
rind is rotten will do, removes the peel, and the flein that 
adheres to it, and flices.them into a veffel, which Oiould 
not be made of wood. He then fprinkles them with a 

q^uantitj 
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aqua regia, to be poured on brafiKwood, re¬ 
duced to a powder, or very fmall chips, till it 
is covered with the liquor, or even till the 
liquor is a certain height above it ; the mixture 
to be well lhaken, and then left to fettle for 
twenty-four hours : after which it is to be 
decanted, filtered, and kept for ufe. On the 
, refiduum, a vegetable acid, or pure water, is to 
be poured, and t}aving flood a day or two, 
filtered. This is to be repeated till all the 
colouring matter •is extrafted, when the wood 
will be found to be black. All thefe liquors 
are to be mixed together. 

The fluff having been prepared with a flight 
galling of fumach, or white galls, is (lightly 

quantity of good vinegar, which he thinks comes near 
that of the lemon-juice, fqueezes out the liquor through a 
flannel, by means of a prefs, and filters the exprefled liquor 
through paper. It may be ufed with fuccefs in this Hate } 
but it is apt to grow mouldy, and the acid is watery. In. 
order that it may keep therefore, and not dilute the baths 
into which it is put, he dirc6Is it to be purified and con¬ 
centrated as follows: The liquor is to be expofed to the 
fun, till a fediment forms, and it grows clear. It is then 
|o be filtered, and diftilled in a fand-bath. The receiver ia 
\o be changed when the liquor that drops becomes acid, 
and the diilillatioi> continued till oily ftreaks are perceptible 
in the neck of the retort. The acid foqnd in the receiver 
is to be kept for ufe. 
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alumed : being juft rinfed, it is put quite wet 
into a bath prepared as follows : 

Some of the acid folution of brafil-wood is 
diluted with a quantity of water proportionate 
to the quantity of the ftiiff, and the depth of 
the colour to be given it. When this is fo 
hot that the hand will juft bear it, folution of 
tin is poured in, till it is of a fire colour : it is 
then ftirred and the ftuff is put in. After this 
has remained in half an hour, it is taken out 
and wafhed. Tlie remainder of the bath may 
be ufed for lighter lhades : but thofe fluffs only 
muft be galled that are for*deep ones. 

Brafil-wood is ufed for dyeing filk what is 
called falfc crimfon, to diftinguifti it from that 
produced by means of cochineal, which is far 

V 

more permanent. 

The filk fhould be boiled with foap, in the 
proportion of nventy pounds of the latter to a 
hundred of the former, and afterwards alumed. 
Lefs alaming is required for this than for grain 
crimfon. Having refreflied it at the river, it 
is dipped in a bath, more or lefs charged with 
brafil-juice according to the fhade to be given. 
If water containing no earthy fait be employed,* 
the colour will be too red for crimfon j to 
remedy which, the filk may be paffed through 
^ flight alkaline folution, or a little alkali may 

be 
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be added to the bath. Wafhing the filk in 
hard water, till it has acquired the proper hue, 
will anfwer the fame purpofe. 

To make falfe crimfons deeper, or dark 
reds, juice of logwood is added to the brafil 
bath, after the filk has been impregnated with 
the latter. A little alkali may alfo be put in 
according to the (hade to be obtained. 

To imitate poppy or fire colour, the filk 
muft have an annotta ground, even deeper 
than when it is to be dy;ed with carthamus: 
after which it is waflicd, alumed, and dyed 
with the brafil-juice, to which a little foap-fuds 
is commonly added. 

Solution of tin cannot be ufed* for dyeing 
filk with the juice of brafil-wood, as with 
cochineal ; and the rcafon in both is the 
fame : the colouring particles would feparate 
too quickly to be capable of fixing on the 
filk, which does not attraft them fo powerfully 
as wool. But as Bergman remarks, in his 
notes on Scheffer % the colours imparted by 
dye woods may be much improved by fteeping 
the filk in a cold folution of tin. A ftrong 
decoftion of brafil-wood, fays he, gives yel¬ 
low filk a fcarlet colour* inferior indeed to 

c Eflai fur Tart de la teintuie, ' 
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that given by cochineal, but finer and more 
permanent than if it be fteeped in alum only, 
and as capable of ftanding the proof by vine¬ 
gar, as crimfon or poppy in grain. It is 
neceffary, inftead of ufing raw filk, to give 
a yellow ground to filk that has been feoured, 
or to mix fome yellow fubftance with the 
brafil-juice. Of late many artifts have 
turned their attention to this procefs, and 
have produced various efiefls by applying it 
to. different coJourmg fubftances, which of 
themfelves afford colours of little durability, 
either employing them alone, or mrxed in 
various ways. 

Mr, Guhiiche however, deferibes a procefs 
in which he ufes folution of tin iimnediately, 
to give filk a fire colour. He dire^ls the filk 
to be galled with a Iblution of galls in white 
wine, aflerting, that* an allringent folution thus 
made preferves the bri^tnefs required in filks, 
much belter than one prepared with water. 
With this folution he mixes water, till it has 
Acquired a yellow colour; and impregnates 
the fiik well with it, leaving it to fteep in 
it cold for twelve hours. He then prefies 
out the liquor ftrongly, but without waihing 
the &k,* which he dries, and afterwards foaks 
twelve hours in a folution of alum, con¬ 
taining 
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taining four , ounces for every pound of filk. 
The filk, taken out of the alum water, is 
wrung,’ and put while wet into a bath, pre¬ 
pared as above dirc6led, after adding to it an 
ounce of folution of tin. The remainder of 
the bath may be exhauftcd for lighter (hadea< 
If the fire colour be required more approach¬ 
ing to orange, the filk is not to be galled, 
but to be alumed cold, with two ounces of 
alunr to the pound of filk : after which it 
mull be dyed orange colour with annotta, 
without boiling, and before it dries, dyed in 
the bath of brafil-wood above deferibed. 'The 
author confeffes, that thefe colours, particu¬ 
larly the latter, are not very permanent. It'or 
rofe colours he omits the galling, and for 
the aluming ufes only two ounces of alum. 
For light fhades he recommends the folution 
of alum to be decanted from the fediment 
that may have been depofited, and prefers 
dyeing them cold, ufing a bath more rich of 
colour. The filk is to be taken out as foon 
as it has acquired the proper tint, and the 
bath- may be exhaufted for other fhades. 
He alfures us, that with thefe precautions, 
fine colours of tolerable permanency • may bc' 
obtained. 


3 


Mr, Poerner 
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Mr. Poerner has made many experiments 
on methods that may be employed for dyeing 
cotton with brafil-wool by means of different 
mordants, as alum, folution of tin, fal ammo¬ 
niac, pot-afh, &c. iifcd either in the bath, or 
ill the preparation of the cotton. He could 
not produce a colour however, that would ftand 
walhing with foap, though fomc would ftand 
the a8ion of the air, and waffling with water, 
tolerably weni. He recommends cotton thus 
dyed to be dried in the fliade 

To Mr. Brown, a gentleman of great zeal for 
the improvement of the arts, I am indebted 
for the following procefs, ufed by fome manu- 
faflurers for giving cotton a crimfon colour, 

A folution of tin is prepared in the propor¬ 
tions of nitric acid two pounds, muriatic acid 
one pound, tin eight ounces, water one pound. 
The liquids being mixed together, the tin is to 
be added by little and little. 

For a piece of cotton velvet weighing fifteen 
or fixteen pounds, a bath is prepared, confifting 
of boiling water four parts, ftrong decoflion of 
galls two parts. Having ftirred the bath with 

the rake, the piece is put in, worked for half 

• • 

I 

^ Verfuchc und Bemerkungen zum Nutzen der Fsrbc- 
kijnft. Zweyter Theil, 
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an hour, and left to foak two hours, when it 

is taken out, and left to drain. Another bath 

being‘prepared with three buckets of boiling 

water, and one of decoQion of brafihwood, 

alfo boiling, is to be raked, and the piece 

worked in it an hour. This 6ath is to be 

thrown away, and the vat walked out, and then 

filled with a pure dcco6lion of the wood, in 

which the piece is to be worked half an hour, 

and then raifed on the winch. A bath of very 

¥ 

clear river water, with a quart of folution of 
tin, being prepared and raked, the piece is to 
be worked in it a quarter of an hour. It is 
then raifed on the winch, and fet over the vat 
containing the bath of decoftion of brafil-w od, 
one fixtcenth of which is to be taken out, and 
replaced by an equal quantity of boiling decoc¬ 
tion. This being raked, the piece is worked 
in it half an hour, raifed on the winch, and 
carried back, to the vat containing the folution 
of tin. Thefc operations are performed alter¬ 
nately fix or eight times, ob.'ervii g each lime 
to take out a fixteenth of the bath of brafil- 
wood, and replace it wi:h an equal quantity 
pf boiling decotlion of the fame wood, to rake 
the ba h of compofition each time, and to finilh 
the dyeing with the latter. The piece is to 

be 
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be wafhed in the river, and dried in a dark 
place. 

Methods have long been fought, for giving 
greater' permanency to the fine and various 
colours obtained from brafil-wood at little ex- 

If 

•' pence. In ufing this fubftance we fliould call 
to mind fome of its properties. The colour¬ 
ing matter of brafil-wood is eafily affeded and 
turned yellow by acids. It then becomes a 
permanent colour. But what diftinguifhcs it 
from madder and kermes, and makes it refem- 
ble cochineal, is that it refumes its natural 
colour when precipitated in combination with 
alumine or oxyd of tin. Thefe two combi¬ 
nations appear belt calculated to render it dura¬ 
ble. We fhould therefore feek the circum- 
fiances moft proper to favour the formation 
of thefe combinations according to the nature 
of the ftuff. 

The aftringent principle alfo appears to con¬ 
tribute to the permanency of the colour ob¬ 
tained from brafil-wood: but galling deepens 
it, and cannot be employed for light fhades. 

The colouring matter of brafil-wood is very 
eafily affedcd by alkalis, which gives it a 
purple tintj and there are many procefles in 
which alkalis, cither fixed or volatile, are ufed 

to 
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to form violets and purples: but the colours 
obtained by thefe means, eafy to be varied 
according to the intention, are perifhable, and 
have only a temporary brightnefs. Alkalis do 
not appear to injure colours obtained from 
madder; but they accelerate the fading of moft 
others. 

It appears, from what Mr. Wilfon fays, that 
in England woods for dyeing are ground in 
mills conftrufted for that purpofe, and kept 
moiftened with urine ; or if the latter be not 
done, a little alkali is added when they arc 
boiled. 

The cuftom of reducing the woods to powder 
is advantageous, and Ought to be adopted: but 
putrid urine and alkali, whilft they favour the 
extraftion of the colouring matter, and heighten 
its colour, may frequently countcrahl the effeft 
to be obtained, and muft be injurious to the 
permanency of the colour. 


CHAP, 
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CHAP. XI. 


Of Logwoods 


DI A, Jamaica *, or Campeachy wood, ha.** 
received thofe different names from the 
places where it grows moft plentifully. It is 
very common at Jamaica, and on the eaftern 
fhore of the bay of Campeachy; and is found 
alfo at St. Croix, Martinico, and Granada. 

The tree is called by Linnaeus btematoxylim 
campechianum. It grows very high and large 
in a good foil: the bark is thin, fmooth, and 
of a bright gray, or fometimes yellowifh: the 
trunk is ftraight and prickly: the leaves foinewhat 
refcmble thofe of the bay-tree in appearance, 
and alfo in their aromatic qualities, whence the 
tree has been called aromatic bay, or Indian bay : 
its feeds have been improperly called clove~ 
feeds, from their flavour, and in England are 
known by the name of Jamaica pepper, or all- 
Jpice. 

I 

* In England, the name of Jamaica wood is commontjr 
applied to the better fpecies of mahogany, the inferior kind 
beini^-lfrought from Honduras, T* 


Logwood 
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Logwood is fo heavy as to fink in water, 
hard, compa6i;, of a fine grain, capable of be¬ 
ing poliflied, and fcarcely fufceptible of decay. 
Its predominant colour is red, tinged vith 
orange, yellow, and black. 

For ul’c, its juice is commonly extrafled like 
that of. brafil-wood. It yields its colour bo.th 
to fpirituous and watery mcnftriia. Alcohol 
extrafts it more readily and copioufly than wa¬ 
ter. The colour of its dyes is a fine red, in¬ 
clining a little to violet or purple, which is 
principally obfervablc in its watery decottion. 
This, left to itfclf, becomes in time ycllowilh, 
and at length black. Acids turn it yellow: 
alkalis deepen its colour, and give it a purple 
or violet hue. Sulphuric, nitric, and muriatic 
acids, produce in it a fmall quantity of a pre¬ 
cipitate, which is fomc time in feparating, and 
its colour, with the fulphuric acid, is a dirk 
red j with the nitric, fcuillemort; with the muri- 
atic, a lighter red. The fupernatant liquor is 
tranfparent, of a deep red colour with the lul- 
phuric and muriatic acids, and yellowiUi with the 
nitric. The oxalic acid forms a light marrone 
-'precipitate; the liquor remaining tianfparerifi 
and of a yellowifli red. . Tlie acetous acid afts 
nearly in the fame manner, except that the colour 
of the precipitate is a little deeper. "J'artar gives 

the 
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the fame precipitate as vinegar, but the liquor 
remains turbid, and more inclined to yellow. 
Fixed alkali occafions no precipitate, but 
changes the decoftion to a deep violet, which 
afterwards becomes nearly brown. Alum pro¬ 
duces a pretty copious precipitate, of a lightiih 
violet colour; the liquor remaining violet, and 
nearly tranfparent. Alum and tartar occalion 
a dark red precipitate in tolerable quantity; 
the liquor remaining tranfparent, and of a ycl- 
lowifh red. Sulphat of iron gives it inftantly 
a hlucifh black colour, like that of ink; a 
pretty copious precipitate of the fame colour 
forms, and the liquor remains* turbid a long 
.while; but if it be fufficiently diluted,and efpe- 
cially if there be a (mail excefs of the fuiphat, 
all the black matter is at length depoiited. Sul¬ 
phat of copper produces a very copious preci¬ 
pitate, of a browndr aitd lels bright black than 
the preceding: the liquor remains tranfparent, 
and of a very deep brownifii or ycllowiih red. 
Acetite of lead inftantly occafions a black pre¬ 
cipitate with a (light reddifh tinge; the liquor 
remaining tranfparent, and of the colour of 
very pale beer. Finally, tin diflblved in nitro-* 
muriatic acid forms immediately a precipitate 
of a very fine wiolet or purple, almofl prune 

de 
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de monfieur: the fupernatant liquor is very 
clear, and perfefclly colourlcfs. 

Stuffs would take only a flight and fading 
colour from decoftion of logwood, if they were 
not previoufly prepared with alum and tartar. 
A little alum is added alfo to the bath. By thefe 
means they acquire a pretty good violet. 

A blue colour may be obtained from log¬ 
wood, by mixing v^erdegris with the bath, and 
dipping the cloth till it has acquired the proper 
fhade. 

Thefe ufes of logwood have obtained it the 
names of violet wood and blue wood. Of 
thefe I fliall fpeak more largely, when I come 
to treat of compound colours. 

The grand confumpFion of logwood is for 
blacks, to which it gives a luftre and velvety 
call (veloutej, and for grays of certain ihades. 
It is alfo of very extenfive ufe for different 
compound colours, which it would be difficult 
to obtain of equal beauty and variety, by means 
of drugs affording a more permanent dye. 

Juice of logwood is frequently mixed with 
that of brafil, to render colours deeper j their 
proportion being varied according to the fhade 
delired. 

Logwood is ufed for dyeing lilk violet. 
For this the filk muft be fcoured, alumed, and 

V.OL. II. S walhed; 
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wafhed; becaufe without aluming it would take 
only a reddifh tinge, that would not Hand wet< 
ting. To dye (ilk thus, it mull be turned in 
a cold deco£iion of logwood, till it has ac¬ 
quired the proper colour: if the deco6lion 
were ufed hot, the colour would be in ftripcs 
and uneven. 

Bergman has already obferved, that a hnc 
violet might be produced from logwood, by 
impregnating the filk with folution of tin, as 
has been faid in the preceding chapter. In fafl, 
we may thus obtain, particularly by mixing 
logwood and brafil in various proportions, a 
great number of fine (hades, more or lefs in¬ 
clined to red, from lilac to violet. 

If decoftion of logwood be fubftituted for 
that of brafil in the procefs communicated by 
Mr. Brown, a fine violet colour will be ob¬ 
tained ; and if the two be mixed, we (hall have 
(hades of puce colour, and prune dc monfieur, 
more or lefs inclining to red. 

The remarks made on brafil arc alfo appli¬ 
cable to logwood, the colouring matter of which 
eJehibits fimilar properties. 


SECTION 
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SECTION IV. 

Of Yellow* 

CHAP. h 
Of Wild. 

W ELD or woald (nfeia lutiolat Lin.) 

a plant very common in the environs 
of Paris, in moft of the French provinces, and 
in a great part of the reft of Europe. It 
pufhes out long narrow haves, of a lively 
green : from the midft of thele leaves the ftalk 
rifes to the height of three or four ftet, fre¬ 
quently branchy, and furniihed with leavesi 
narrow like the radical ones, but Ihorter as 
they approach the flowers, which are difpofed 
in long fpikesi The whole of the plant is ufed 
for dyeing yellow* 

Two forts of weld are dillinguifhed. Thai 
baftard or wild, which' grows naturally in the 
fields; and the cultivated, the ilalks of which 
are fmaller, and not fo high; For dyeing, the 

$ 2 latter 



^ 6 o ELEMENTS OF THE 

latter is preferred; it abounding more in colour¬ 
ing matter. The more {lender the ftalk, the 
’ more it is Valued. 

When the weld is ripe, it is pulled, dried, 
and made into bundles, in which Hate it is 
' ufed. 

When the deco6lion of weld is very ftrong, 
it has a yellow colour inclining to brown: if it 
be greatly diluted with water, its yellow, which 
is more or Icfs pale, inclines a little to green. 

If a little alkali be added to this deco6Uon, 
its colour grows deeper, and after a certain time 
a little afh-coloured precipitate falls down, which 
is not fdiible in alkalis. 

Acids in general render its colour paler, and 
occafion a little precipitate, which will difl'olve 
in alkalis, giving them a yellow colour inclining . 
to brown. 

Alum forms with it a yellowifti preripitate, 
and the liquor retains a fine lemon colour. li 
a folution of alkali be poured into this liquor, 
a whitifli yelhiw precipitate, foluble in alkalis, 
is thrown down, but the liquor ftill remains 
coloured. 

Solution of common fait, or of muriat of 
ammoniac, renders the liquor turbid, and its 
colour at firft a little deeper; by degrees a 
deep yellow precipitate forms, and the fuper- 

natant 
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natant liquor retains a pale yellow colour a 
little inclining to green. 

Solution of tin produces a copious bright 
yellow precipitate: the liquor remains a long 
tane turbid, but (lightly coloured. 

Sulphat of iron produces a plentiful dark 
gra^' precipitate, and the fupernatant liquor is 

brownifli, 

Sulphat of copper oecalions a brownifh green 
prccipi-ai-C, and the liquor preferves a pale 
green colour. 

'rhe yellow communicated to wool by weld 
has bole permanency, if the wool be not 
pre^vioufly prepared by fome mordant. For 
this purpofe alum and tartar are ufed, by 
means of which that plant gives a very pure 
yellow, which has the advantage of being 
permanent. 

for the boiling, which is conduced in the 
common way, llcllot direfts four ounces of 
4.1um to every pound of wool, and only one 
ounce of tartar: many dyers however, ufe 
half as much tartar as alum. Tartar renders 
the colour paler, but more lively. 

For the welding, that is, for the dyeing with, 
weld, the plant is boiled in a frefh bath, en- 
clofing it in a bag of thin linen, and keeping 
it from rifmg to the top by means of a heavy 

,. S3 woodeq 
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wooden crofs. Some dyers boil it till it links 
to 'he bottom of the copper, and then let a 
crofs do^vn upon it: others, when it is boiled, 
take it out with a rake and throw it away. 

Hellpt direft^ five or fix pounds of weld 
for every pound of cloth : but dyers feldom 
ufe fo much, contenting themfelves with three 
or four pounds, or even much lefs. Many 
indeed, add to the weld a little quicklime and 
afhes, which favour the extraftion of the co¬ 
louring matter, and heighten its colour, but 
at the fame time render it liable to be changed 
by the aftion of acids. The quantity of weld 
however, ought to be proportionate to the depth 
of the (hade to be obtained. 

Lighter and brighter (hades may be obtained 
by dyeing after deeper ones, adding water at 
each dipping, and keeping the bath boiling : 
but light (hades procured in this way are not 
fo lively as when frefh baths are ufed, propor¬ 
tioning the quantity of weld to the depth of 
the (hade. 

Common fait added to the weld bath ren¬ 
ders its colour richer and deeper: fiilphat of 
lime, or gypfum, alfo deepens it: but alum 
renders it paler and more lively; and tartar, 
ftill paler. Suiphat of iron or vitriol makes 
k incline to brown. The (hades obtained 

from 
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froin weld may be modified by fucb additions, 
by the proportion of the weld, by the length 
of the* opcratipn, and by the mordants em¬ 
ployed in preparing the ftutf. Thus Scheffer 
fays, that by boiling the wool two hours with 
a fourth its weight of folution of tin, and 
the fame of tartar, wafhing it and boiling it 
fifteen minutes with an equal weight of weld, 
it will take a fine yellow, which however, will 
not penetrate its internal texture. Mr. Poernet 
alfo direfts the cloth to be prepared as for 
dyeing fcarlet. By thefe means greater bright- 
nefs and permanency are given to the colour, 
which (caeteris paribus) is at the fame time 
lighter. 

The colour may be modified alfo by paffing 
the cloth, when it comes out of the dye, 
through another bath. Thus, to produce a 
golden yellow, the cloth, when it comes out 
of the welding, may be paffed through a 
flight madder bath; and for a tawny, (tannec) 
through a bath made with a little foot. Thefe 
methods will be mentioned in treating of 
faddenings. 

To dye filk plain yellow, in general no 
other ingredient than weld is ufed. The filk 
ought to be fcoured in the proportion of twenty 
pounds of foap to the hundred* and afterwards 

S 4 alumed 
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alumed and refreftied, that is, waflied after 
the aluming. 

A bath is prepared with two pounds of weld 
for each pound of ii!k, which after a quarter 
of an hour's boiling, is to be pafl’ed through a 
fieve or cloth into a vat; when it is of fuch a 
temperature as the hand can bear, the filk is 
put in, and turned until the colour is become 
uniform : during this operation the weld is 
boiled a fecond time in frefti water; about 
half of the firft bath is taken out, and its 
place fupplied by a frefti decoftion. This 
frelh bath may ufed a little hotter than 
the former; too great a degree of heat how¬ 
ever muft be avoided, that no part of the 
colour already fixed may be diftblved; it is 
to be turned as before, and in the mean time 
a quantity of cendres gravelees is to be dif- 
folved in a part of the fecond decoftion ; the 
ftlk is to be taken out of the bath, that more 
or lefs of this folution may be put in, accord¬ 
ing to the fliade required. After it has been 
turned a few times, a hank is wrung with the 
pin, that it may be feen whether the colour 
be fufficiently full, and have the proper gold 
caft: if it ftiould not, a little more of the 

alkaline folution is added, the effeft of which 

» 

is to give the colour a gold call, and to render 

. it 
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it deeper. In this way the proccfs is to be 
continued, until the filk has attained the delired 
(hade ;'the alkaline folution may alfo be added 
along with the fecond deco6^ion of the weld, 
always- taking care that the bath be not too 
hot. 

If wc wifli to produce yellows with more of a 
gold or jonquille colour, a quantity of annotta 
proportioned to the (hade required, mull be 
added to the bath along with the alkali. 

For the light fhadcs of yellow, furh as pale 
lemon, or canary-bird colour, the filk ought 
to be fcoured as for blue, bccaufe the fhades 
are more beautiful and tranfparent, in propor¬ 
tion as the ground on which they are laid is 
whiter : the flrcngth of the bath is proportioned 
to the lhade wc wifh to obtain ; and if we 
intend that the yellow fliould have a tinge 
inclining to green, more or lefs of the indigo 
vat is added, if the filk has not been azured. 
To prevent the fliadcs from being too deep, 
the filk may be more flightly alumed tliaa 
ufual. 

Scheffer dircfts that the filk fhould be foaked 
twenty-four hours in a folution of tin, made 
with four parts of nitric acid, one of common 
fait, and one of tin, and faturated with tartar ; 
(hat it fhould be wafhed, and boiled half an 

hour 
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hour with an equal* quantity of weld flowers. 
He fays, that a fine ftraw colour is thus ob¬ 
tained, which pofTeffes the advantage of refill¬ 
ing the aflion of acids. By following this 
procefs, very little tin fliould be left in the 
folution, becaufe the acid of tartar precipitates 
it- 

In dyeing cotton yellow, we begin by fcour- 
ing it in a bath prepared with the ley of the 
afhes of green wood ; it is then waftied, dried, 
and alumed with one fourth of its weight of 
alum ; after twenty-four hours it is taken out of 
the aluming, and dried without being walhed. 
A weld bath is then prepared, with the pro¬ 
portion of a pound and a quarter of weld for 
each pound of cotton, in this the cotton is 
dyed, by being turned and wrought in it until 
it has acquired a proper (hade ; it is taken out 
of this bath to be foaked for an hour and a 
half, in a folution of fulphat of copper or 
blue vitriol, in the proportion of one fourth 
of the weight of the cotton ; it. is then thrown, 
without being wafhed, into a boiling folution 
of white Ibap made with the fame propor¬ 
tions ; after being well ftirred, it is boiled in * 
it for nearly an hour, then well wafhed and 
dried. 
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If a deeper yellow be required, the cotton 
is not alumed, but two pounds and a half of 
weld for each pound of cotton are employed, 
to which a dram of verdegris mixed with a 
part of the bath is added; in this, the cotton 
is dipped and worked, until it has acquired an 
uniform colour; it is then taken out of the 
bath, that a little ley of foda may be poured 
in ; returned into the bath and kept there for a 
full quarter of an hour, when it is taken out, 
wrung, and dried. 

Lemon colour is dyed by the fame procefs, 
except that only one pound of weld is employed 
for each pound of cotton, and that the pro¬ 
portion of verdegris may alfo be diminifiied, or 
even entirely omitted, aluming being fubfti- 
tuted in its ftead. The lliadcs of yellow may 
thus be varied in many different ways. The 
proceffes for thread are the fame. 

For the yellow colours on printed cotton, 
the fluff is impregnated by means of engraved 
(lamps, with the mordant deferibed when treat¬ 
ing of madder, made by the mixture of acetite 
of lead or fait of faturn and alum; the 
yellow colour, which the parts not impregnated 
with the acetite of alumine have acquired, is 
then difeharged, by the aflion of bran and 
expofure on the grafs. The fame mordant 

3 might 
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might undoubtedly be employed with fuccefs 
for cotton and linen to be dyed yellow. 



CHAP. II. 

Of Teller-Wood, Tujiic, Bois jaune *• 

T his wood is obtained from a large tree 
(Moms ^iniloria) which grows in the 
Antilles, and principally at Tobago. It is of 
a yellow colour, as its name exprelles, with 
orange veins. Its medullary prodaclions.are 
very fmall, it is not very hard or heavy. 

This wood has been extenfively ufcd in 
dyeing only within thefe few years ; it abounds 
much in colouring particles, and attbrds a 
very permanent colour, it unites well with 
indigo, and bears a moderate price ; in fhort, 
it poffelTes qu Htics which entitle it to a 
place among the moft ufeful ingredients in 
dyeing. 

• I have tranilated bois jaune, fuflic, becaufe the Mor. 

^ 4 

TinA. is univerfally fo called by our botaniils, though V. dc 
JBomare makes it the tuliptfera. "V^id. Hort. Kewens. T. 


A ftrons: 
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A ftrong decoftion of this wood is of a 
deep rcddiih yellow colour ; when diluted 
with water, it becomes of an orange yellow. 
Acids with fomc flight differences, render this 
liquor turbid, a finall quantity of a greenifli 
yellow precipitate is formed, the fupernatant 
liquor is of a pale yellow : alkalis rediffolve 
the precipitate, and give the liquor a deep 
reddiih colour. 

This is the colour which alkalis produce in 
a deco6i:ion of fuftic, they deepen it much 
and make it almoft red. After feme time, a 
yellowifli fubftance is feparated, which adheres 
to the veflel, and fometimes fwims at the 
top. 

Alum forms a fmall quantity of a yellow 
precipitate, the liquor remains tranfparent but 
of a lighter yellow. 

Alum and tartar produce a precipitate of 
the fame colour, but which is more flowlv 

* m 

formed, the colour of the liquor is ftill paler. 

Muriat of foda or common fait, makes the 
liquor fomewhat deeper coloured, but without 
rendering it turbid. 

Sulphat of iron forms a precipitate which 
is at firfl; yellow, but afterwards becomes more 
and more brown, the liquor remains brown 
and turbid. 


Sulphat 
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Sulphat of copper gives a great quantity of 
a brownifh yellow precipitate ; the fupernatanC 
liquo.' remains of a very (lightly greenifh 

4 

colour. 

Sulphat of zinc gives a greeniih brown 
precipitate, the liquor remains of a reddifh 
yellow. 

For ufe, yellow wood muft be fplit, or what 
is better, cut into chips, and enclofed in a 
bag, that no part of it may fix in the (luff and 
tear it. 

Weld gives a cloth which has not been 
prepared, only a pale yellow^ which (bon 
changes in the air; but fuftic without the aid 
of mordants gives it a brownilh yellow, which 
is dull indeed, but which (lands verv well 
when expofed to the air; its colour is rendered 
more bright and fixed, by the mordants em¬ 
ployed with weld, which aft on it in a fimilar 
manner; thus alum, tartar, and a folution of 
tin, render die colour brighter ; common fait, 
and fulphat of lime or gypfum, render it deeper. 
We may then treat fufiic in the fame way as 
weld, with only this difference, that in order to 
obtain the fame (hade, much lefs yellow wood 
is required; thus from iive to fix ounces of 
dlls wood are fufficient to give a lemon colour 
to a pound of cloth, but the colours obtained 

from 
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from it incline more to orange, than thofc 
obtained from the weld; and therefore, they 
are fonietimes ufed together in quantities pro¬ 
portioned to the effeft we wifli to produce. 


CHAP. III. 

Of Annotta, 

A n N O T T A, rocou, or roucou, is a 
fomewhat dry, hard pafte, brownifli on 
the outfide, and of a fine red within ; it is 
ufually brought to us in cakes of two or three 
pounds weight, wrapped up in very large reed 
leaves, from America, where it is prepared 
fropi the feeds of a certain tree (Bixa Orellana^ 
Lin). 

Father Labat fays, that the Americans pof- 
fefs a fpecies of annotta, which has a more 
beautiful and durable colour than that brought 
to us; and that in order to prepare it, they 
bruife the feeds with their hands moifirened 
with oil, and detach with a knife, the paile 

that 
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that is formed, and then dry it in the fun; 
whereas they prepare the annotta for falc, by 
poundin[]j the feeds with water, in whith they 
are left to ferment. Annotta diffolves much 
better and more eaHly in alcohol, than in water, 
hence it«is employed in yellow varniihes that 
are defigned to have an orange caft. 

The watery decoftion of annotta has a ftrong 
fmelJ, and a difagreeable tafte, its colour is of 
a yellowifh red, it is fomewhat turbid; an alka- 
line folution changes it to an orange yellow, 
which is brighter and more plealing; a fmall 
quantity of a whitifh fubftance is feparated from 
it, which remains fufpended in the liquor. If 
we boil annotto in water with an alkali, it dif- 
folvcs much better than in water alone, and the 
liquor is of an orange colour. 

Acids form with this liquor an orange- 
coloured precipitate foluble in alkalis, which 
communicate to it a deep orange colour; the 
fupernatant liquor retains only a pale yelIoy>r. 

Solutions of c 'mmon fait and fal ammoniac 
produce no fcnfible change. 

The folution of alum gives a confiderable 
quantity of orange precipitate, which is deeper' 
than, that which acids produce, the liquor re- 
majns of a pleafatit lemon colour, bordering a 
little on a green. 

Sulphat 
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Sulpfaac of iron forms a precipitate of aii 
orange brown j lji% liquor remains of a pale 
yellow. 

Sulphat of copper gives a precipitate of a 
yellowifti brown fomewhat brighter than the 
former i die liquor preferves a greenifti yellow 
colour. 

A folution erf tin produces a lemon-cOloUred 
precipitate, which is depofited very (lowly. 

When annotta is ufed, it is always mixed 

< 

with an alkali, which facilitates its folution, and 
gives a colour iefs inclining to red. It is 
cut in pieces, and boiled in a caldron, with an 

V , 

equal weight of cendre gravelee, provided the 
defircd fliades do not require a, fmaller propor¬ 
tion of alkali; the cloch may be then dyed in 
this bath, either with thefe ingredients alone^ 
or with the addition of others to modify the 
colour • but it feldom happens that annotta is 
ufed for wool, becaule tlic colours it iniparts 

4 

are too fading, and may be obtained of a more 
durable iiaturc by other means. Hellot em¬ 
ployed it in dyeing a ftulf prepared with alum 
and tartar, but the permanency of the colour 
was not much increaled, it is almoft folcly ufed 
for filk. 

For filks to be dyed of an aurora, or orange 
colour, it is faliicieiu to fcour them with twenty 

VoL. II. T pounds 
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pounds of foap to the hundred ; after they have 
been well cleanfed, they may be immerfed in 
a bath of water, with which more or tefs of 
the alkaline folution of annotta (according to 
the fhade required) has been carefully mixed. 

' The heat of this bath ought to be between 
tepid and boiling water. 

When the filk has acquired an uniform co¬ 
lour, one of the hanks muft be taken out, 
wafhed and wrtmg, to fee whether the colour 
be fufficiently full, and if it be not, more folu¬ 
tion of annotta muft be added, and it muft be 
turned again. This folution preferves its colour 
unchanged. 

When the defired fhade has been obtained, 
nothing remains but to wafh the filks, and to 
beetle them twice, by a ft ream of water, to free 
them from the fuperfluous annotta, which would 
injure the beauty of the colour. 

When raw filk is to be dyed, fuch as is 
naturally white muft be chofen, and it muft 
be dyed in the annotta bath, which ought only 
to be tepid, or even cold, that the alkali may 
not diffolve the gum of the filk, and deftroy 
its clafticity, which we wilh to preferve. 

What has been now faid refpcfls the filk 
intended to receive the aurora colour : to make 
the orange, which contains more red, after 

dyeing 



ART OF DYKING. 275 

dyeing with annotta, it is neccflary to redden 
the filks with vinegar, alum, or lemon juice. 
The acid, in faturating the alkali ufed to dif- 
folve the annotta, deftroys the yellow lhade 
which the alkali had imparted, and reftores its 
natural colour, which inclines a good deal to- 
w^ards red. 

For the very deep fhades, it is the praElice 
at Paris, as Mr. Macquer informs us, to alum 
them ; and if the colour is not yet red enough, 
to pafs them through -a weak bath of brafil- 
wood. At Lyons, the dyers, who ufe car- 
thamus, fomctimes employ the old baths made 
with that ingredient for the deep orange co¬ 
lours. 

When orange colours have been reddened 
with alum, they muft be walhed in a ftream 
of water, but it is not neceflary to beetle them, 
unlefs the colour be too red. 

Shades which preferve a reddifh hue may 
likewile be obtained by a Angle operation, 
namely, by employing in the preparation of 
the annotta bath, a fmaller quantity of alkali 
than that above direded. • 

•• Mr. Guhliche advifes us not to employ heat 
in the preparation of annotta. He dire6ls that it 
fliould be put into a glafs veflel, or one of earthy 
en ware with a vitreous coat, and that as 

T a folution 
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folution of pure alkali fhould be added as will 
cover it, and that this mixture ftiould be left at 
reft for twenty-four hours; that the liquor Ihould 
then be decanted, and filtered, and the refi- 
duum repeatedly walhcd with water, leaving 
tiie mixture at reft each time for two or three 
days, till the water no longer receives any 
colour; that thefe liquors ihould be all mixed 
together, and put into a well ftopped velfel and 
kept for ufe. 

He direfls that the filk fhoiild be ftceped 
for twelve hours in a folution of alum, in the 
proportion of two ounces of the fait to a pound 
ofthe filk, or in water acidulated with the aceto- 
citric acid before deferibed ; when taken out of 
tliis mordant, it is to be well wrung. 

The filk thus prepared is put into the annotta 
bath quite cold, and kept there, and ftirred 
about, until it has acquired the proper fhade, 
or it is kept at a degree of heat far below ebul¬ 
lition j when taken out of the bath, it is wafhed 
and dried in the fhade. 

For the brighter fhades, a liquor is employed, 
which is lefs loaded with colour, to which may 
be added a little of the acid liquor, which has 
been ufed as a mordant, or the dyed filk may 
bgjiafl'cd through acidulated* waters 


If 
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If we wifh to have the laft fliades with lefs of 
an orange caft, and approaching to nankeen, a 
fmall quantity of folution of galls in white wine 
may be added to the bath. 

To give an orange colour to cotton, Mr. Wil- 
fon direfls the annotta to be ground while it 
is kept moiftcned, boiled in water with double 
its weight of alkali, left to fettle for half an 
hour, and the clear liquor to be put into 
a heated veflel; in this, the cotton is to 
be immerfed, when it will take an orange co¬ 
lour. A hot folution of tartar is then to be 
poured into the bath, fo that it may become 
weakly acidulated, it is to be again turned in 
it on the (kein fticks, or wound upon the winch 
when in the piece j in this way, the colour 
becomes more lively, and fixes better j they 
then walli the cotton flightly and dry it in a 
flove. 


T 3 G H A 
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CHAP. IV. 

Of Saw-'wort and feveral other Subjiances 

which dye Tel/ow, 


S AW-WORT (farctte) fcrratula tin^Ioria^ 
is a plant which grows abundantly in mea¬ 
dows and woods. Witliout mordants, it gives 
a yellowifh green colour which has no dura¬ 
bility ; but by means of alum, employed either 
in a feparate boiling, or put into the bath with 
the faw-wort, it gives a yellow colour which 
is both pleafing and durable. According to 
Mr. Poerncr, the beft mordants for it, arc alum, 
and fulphat of lime. It is unneceffary to re¬ 
peat, that the latter produces the deepcft co¬ 
lour, the fhade of which may alfo be varied 
by the proportions of mordant and faw-wort. 
Scheffer direfls that the wool fhould be pre¬ 
pared with alum and one-twelfth of tartar: he 
fays, that if it be prepared with three-fixteenths 

of folution of tin and as much tartar, it ac- 

• « 

quires a much brighter colour than in the 
forrner cafe. 

Dyers broom, or dyers weed, (la geneftrole) 
genifta Hnbloria^ which grows plentifully in dry 

and 
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and mountainous foils, gives a yellow colour, 
not comparable in beauty to that of weld, or 
faw-wort, but which becomes fufficicntly fixed 
by means of mordants, the moft advantageous 
of which, either for the preparation of the 
cloth, or for being put into the bath, are tartar, 
alum, and fulphat of lime. 

Camomile (anthemis tin£loria) camomilla ma- 
iricaria, a well known plant, gives a weak yel¬ 
low colour of a tolerably pleafant hue, but 
without durability; mordants give it a little; 
the moft ufeful of thefe arc alum, tartar, and 
fulphat of lime. 

According to Scheffer, a very fine yellow 
may be given to filk with a dccotlion of this 
plant, into which a little folution of tin mixed' 
with tartar till its colour is become yellow, has 
been added drop by drop; for dyeing the filk, 
it is kept warm, but without boiling : he recom¬ 
mends that good water which docs not precipi¬ 
tate folution of tin fliould be employed. 

Fenugreek (trigonella f^eniigripciim) affords 
feeds, which when ground, are capable of giv¬ 
ing a pale and tolerably durable yellow; the 
mordants which fucceed beft with this fubftance, 
are alum, and common fait. 

Turmeric (terra meritaj curcuma is a 

root brought to us from the Eaft-Iiidics. I have 

T 4 had 
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had an opportunity of examining fome turmeric 
which came from Tobago, which was fuperior 
to that which is met with in commerce, both 
in li e fize of the roots, and the abundance of 
colouring particles. Tins fubftance is very 
rich in colour, and there is no other which 
gives a yellow colour of fuch brightnefs, but 
it poifelles no durability, nor can mordants 
give it a fufficien degree : common fait and 
ammoniacal muriat arc thofe which fix the 
colour belt, but they render it deeper, and 
make it incline to brown, fomC recommend a 
fmall quantity of muriatic acid. The root 
mull be reduced to powder to be fit for ufe. 
It is foinetimes employed to give the yellows 
made with weld a gold caft, and to give an 
or.inge tinge to fcarlet; but the Ihade the 
turmeric imparts foon difappears in the air, 

Mr. Guhliche gives two proceffes for fixing 
the colour of turmeric on lilk. The firft 
confifts in aluming in the cold for twelve 
hours, a pound of filk in a foJution of two 
ounces of alum, and dyeing it hot, but without 
boiling, in a Blith compofed of two ounces of 
turmeric, and a quart (mefure) of aceto-citric 
acid mixed with three quarts of water. The 
fecond p^rocefs confifts in extra^ing the colour¬ 
ing particles from the turmeric by aceto-citric 

acid. 
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acid, in the way defcribed for brafil-wood, 
and in dyeing the fiik alumed as already 
mentioned in this liquor, either cold, or only 
moderately warm. The colour is rendered 
more durable by this, than by the former 
procefs. The firft parcel immerfed acquires 
a gold yellow; the colour of the fccond and 
third parcels arc lighter, but of the fame kind; 
that of the fourth is a ftraw colour, Mr, 
Guhliche employs the fame procefs to extract 
fine and durable colours from fuftic, broom, 
and french berries : he prepares the wool by a 
flight aluming, to which he adds a little muri¬ 
atic acid ; he feems to content himfclf in thefe 
cafes with vinegar or fome other vegetable 
acid, inftcad of his aceto-citric acid for the 
extraftion of the colour; he dire6ls that a 
very final I quantity of folution of tin ihould 
be put into the dye-bath. 

Venus's fumach (fuftet) rbus cotinus*, is a 
wood the colour of which is orange and green- 
ifh, with fibres of a (hining appearance j it is 
made ufe of in the form of 

* According to the beft intelligence I can obtain from 
our dyers, they never employ this fubftance j the morus 
tin^oria, or bois jaune, being among them diftinguiihed by 

the name of fuilic. T, 

% 
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This wood gives a fine orange colour pof- 
felTcd of no durability ; fo that it is not 
employed alone but mixed with other colouring 
fubftanccs, particularly cochineal, to give a 
fire colour to Icarlet, for pomegranates, ju¬ 
jubes, langouftes, oranges, jonquilles, gold co¬ 
lours, bull's, and in general for all thole colours 
which it is willicd fliould have fomewhat of 
an orange hue. The advantage derived from 
the life of this fubllance i^ that its colour is 
weakened and dilcliarged, without the hue 
being changed ; bclides, when it is united with 
other colours it is more durable than when 
alone. 

French berries (la gVainc d’Avignon) rharn- 
nus infeHoriuSy gives a pretty good yellow but 
void of durability ; when employed, the cloth 
is prepared in the fame manner as for dyeing 
wuth weld. 

The leaves of the willow are mentioned by 
Scheffer as proper for giving a fine yellow 
colour to wool, lilk, and thread. Bergman 
alferts that the leaves of the fweet willow 
(laurier {z\i\c^/alix pentandruy Ihould be em¬ 
ployed, and that the leaves of the common ' 
willow give a colour, which is for the moll 
part difeharged by the fun in a f?w weeks. 

Scheffer directs that the wool fhould be left 
a whole night in a cold folution of three ounces 

of 
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oF alum, and one ounce of tartar to the pound. 
The boiling is made with leaves gathered about 
the end of Auguft or beginning of September, 
dried in a fhady but airy place : as much of 
thefc QvS is thought proper is boiled for half an 
hour, and half a dram of white pot-afh for 
each pound is added, to render the colour 
more bright and deep, and the bath is paffed 
through the fievc ; it is kept nearly boiling, 
and the wool left in it, until it has taken the 
defired colour. He directs the fame procefs 
for filk, and for thread, except that the pro¬ 
portion of alum is increafed an ounce per 
pound. According to Bergman’s account, 
Mr, Alftrocmer has obferved that the colour 
was rendered richer by foaking the thread with 
fix ounces of alum, wringing and drying it, 
before being dyed ; and that half an ounce of 
pot-afh per pound was required, for the com¬ 
plete extraftion of the colouring matter. 

According to M. d’Ambourney, tlic bark 
and more efpccially the young branches of the 
Italian, and fome other fpecies of poplar, give 
wool a beautiful and permanei# yellow, parti¬ 
cularly when it has been prepared with folution 
of tin ; nearly feven parts by weight of this 
wood, arc required to dye one of wool. 


The 
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The feeds of purple trefoil (trifolium pratenje 
purpurcum majus^ Raii.) are employed in dye¬ 
ing, in England and Switzerland. Mr. Vogler 
has endeavoured to difeover what colours 
might be obtained from them ; and has found 
that a bath of this feed and folution of pot-afh, 
alforded a vc y deep yellow ; with fulphuric 
acid, a 1 ght yellow ; wiih folutions of alum 
and tin, a lemon colour ; with fulphat of 
copper, a grcenifli yellow. Wools impreg¬ 
nated with thefe mordants, and boiled for 
fome minutes in a bath of red trefoil feed, 
are found to be permanently dyed of the 
colours above mentioned ; thefe yellows give 
a fine green with indigo: lucern (medicago 
Jativn) afforded Mr. Vogler the fame rc- 
Ailts 

M. Dizc has made experiments of compa- 
rifon on trefoil and weld : whence it appears 
that the trefoil feed gives wool a fine orange 
yellow, and filk a grecnifh yellow ; that folii- 
tion of tin cannot be employed in this dye, 
but that aluming is ncccffary ; laftly, that the 
blue applied upon the yellow produced by 
the trefoil, gives a lefs beautiful, and more 

Ann. de Chym. tom. iii. « Journ. de Phyf. j 789. 


3 


dull 



dull green, than that for which weld has been 
employed. 

Con'imon Canada golden rod (foUdago ca* 
nadettfts) had already been recommended by 
Hellot. M. Gaad had remarked in the Stock¬ 
holm memoirs, that this plant afforded a yellow 
colour even fuperior to that of weld, and 
greatly preferable to that of dyers-weed ; as 
however, its ufc has not been adopted, though 
the plant is ealily cultivated, M, Succow has 
fiibjctlcd it to frcfli trials. I fliall pafs over 
the experiments with reaflives, which afford 
nothing particular. A decoction of the ftalks 
of this plant, to which the auth.or had added 
a confidcrable proportion of alum, gave a 
pattern of cloth which had received no prepa¬ 
ration, a very lively ftraw colour ; to another 
pattern prepared with fulphat of iron, a greenilh 
yellow ; and a very pure and lively lemon 
colour to a third pattern, which had been 
prepared with alum. 

The flowers of french marygold (tageles ptitn- 
la) feparated from their calices, wered'ubjeided 
to the fame trials. The cloth without preparation 
acquired a deep yellow colour in a decoblion 
of thefe flow^ens ; w’hen prepared with Ihlphafc 
of iron, a greenifh colour, which by a con¬ 
tinuance of boiling became very deep ; finally^ 

cloth 
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cloth prepared with alum, acquired a very 
bright yellow inclining a little to green. If a 
little alum be added to the bath bcfoVe the 
fluff is put in, a very fine and lively yellow is 
obtained, which has even more brightnefs than 
that produced by the Canada golden rod. 

Dr. Bancroft has made known the ufe of 
the bark of a kind of oak, called yellow oak, 
in New-England, and has obtained an exclufive 
right to the traffick of this bark in P’rance and 
England : he calls it quercitron 

According to Dr. Bancroft, the quercitron 
bark may be advantageoufly fubftitilted for 
weld in the printing of linens, but it mull be 
only (imply infufed in warm water, and only one 
part employed, inflead of ten of weld. 

To dye wool yellow. Dr. Bancroft advifcs 
that folution of tin and alum fhould be put 
into the bath with the quercitron. Silk ought 
to be treated in the fame manner as with weld: 
if a very bright yellow is required, it muft be 
prepared with folution of tin. 

It appears from fome information for which 
I am indebted to Mr. Brown, that many 
manufafturers of printed linens in England, 
at prefent prefer this bark to weld, becaufe it 



* Inftruftions, 8 cc. 
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is confiderably cheaper and the ground whitens 
more eafily. Some find it advantageous to 
mix a certain proportion of decoftion of weld 
with the quercitron bath, which fiiould be 
expofed to only a gentle heat. M. d'Am- 
boiirney alTcrts, that to obtain the advantages 
fet forth by Dr. Bancroft, the wool muft be 
firft prepared with folution of tin, and then 
his procefs followed. 

There is a great number of other fubftances 
which are employed to dye yellow, and which 
afford lhadei endued with different degrees of 
beauty and durability ; of this fort is the bark, 
of the berberry (l epine-vinettc}, wild chervil, 
or cow-wced (cerfeuil fauvage), common fting- 
ing-nettle (grande ortie), the root of p tience 
dock (patience fauvage), bark ofthcafii (frene), 
the leaves of the almond, peach, and pear- 
tree, flowers of common furze (jonc marin), 
&c. We have alfo feen in the firll part of 
this work that the nitric acid might be em¬ 
ployed to produce a yellow colour. 

According to the obfervations of Lewis, 
white flowers give even a deep yellow colour 
• to the water in which they are boiled ; acids, 
alkalis, and other falts have the fame effefcl 
upon this colour, as upon thofe of other 

yellow 
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yellow vegetable fubftances •. Mr. Guhliche 
gives a procefs for dyeing filk of a ftraw 
colour, with the white flowers of the' acacia, 
fuch as is difficultly obtained in equal perfec¬ 
tion by other' fubftances. Having coUefted 
thefc flowers and dried them in the fhade, he 
fubmitted them to a flight roafting, keeping 
them ftirred in a velTel heated by means of 
live coals ; when they have become yellow, 
he adds to them fuch a quantity of lime water 
as takes a pretty deep colour ; he digefls this 
mixture in a gentle heat, until the flowers arc 
become white, and then filters the liquor. For 
a pound of filk, he adds to a bath made with 
four ounces of dry flowersi half an ounce of 
■powdered oyfter fliells, two drams of alum, or 
a little accto-citric acid. In this bath while 
Hill warm, he dyes the filk, which has either 
received a very flight aluming, or has been 
ileeped in the acid liquor; a little folution of 
indigo produces a beautiful fliade of light green 
with this yellow. 

It appears that the fubflances which may be 
employed to dye yellow are very numerous s 
they differ from each otlier in the quantity of 
their colouring matter, in their dye being 

' *= The chemical works of Cafpar Neumann. 
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more or left free, more or left inclining to 
orange or green, in poffeffing different de¬ 
grees of brightneft aiid durability, and irt 
their price. Thefe properties taken together, 
ought to regulate our choice, according to 
the quantity of the ftuff, the colour required, 
and the particular circumftances in which we 
are' placed. 

» 

In general, alkalis render the colour of thefe 
fubflances deeper and more of an orange caft { 
they facilitate the extraflion of the colouring 
partides; it is indeed only by means of them 
that we obtain the particles from annotta, but 
they alfo favour their deftrudion. Sulphat 
lime or gypfum, common fait, and fal ammer- 
niac render the colour of yellow fubftances 
deeper ; acids render it more clear and more 
durable ; alum and folution of tin, while they 
render it more clear, alfo confer greater 
brightneft and durability. Silk may be advan- 
tageoufly • prepared with folutiq^ of tin.; as 
we have fe. n that it ought td’be, in order 
to take a durable colour from brahl and 
logwood. 


\roL. II. 
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SECTION V. 

Of Fawn Colour (fauve). 

9 

I s H A L L give an analyfis of only fome of 
the fubltances employed to produce fawn 
colours; becaufe the number of thofe which 
may be employed, is too great to admit of a 
particular examination of each, and they bear 
fo near a refemblance to each other; that 
the obfervations made on fome will apply to 
the remainder. 


/ • 



CHAP. I. 

Of Walnut-Peels, 

W ALNUT-PEELS form the green co¬ 
vering of the nut: thefe, it is well 
known, are white internally, but grow brown 
or black when expofed to the air, whence it 

happens. 



A AT OF OYEtlfG. ligi 

happens, than when the fkin has been impreg¬ 
nated with their juice, it foon alTumes a brown 
or almdft black colour. 

If the internal part of the frefh peel be 
immerfed in very weak oxygenated muriatic 
acid, it alfo acquires a< brown colour in that 
fluid. 

The filtered deco6lion aflumes a deep brown 
colour in the air; on evaporation, it affords 
pellicles which, when removed, well wafhed, 
and dried, are nearly black ; the liquor, fepa- 
rated from the pellicles affords a brown extrafl, 
which may be rediffolved completely, in water, 
but which by a frefh evaporation, again yields 
pellicles fimilar to the former, 

Thefc pellicles which are formed in many 
other evaporations, are owing to the colouring 
matter, the properties of which have been 
changed by a flight combuflion. 

Alcohol precipitates the colouring particles 
from the decoftion of walnut-peels, in the 
form of a brown fubflance, which may be re- 
diffolvcd in water. 

Solution of pot-afh produces no fenfiblc 
change at firfl, in the decoflion of walnut- 
peels ; by degrees it grows a little turbid, and 

the colour becomes deeper. 

« 

U 2 
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The tiiuriatic acid rendered the colour more? 
clear, and reduced it to a yellow ; a little 
brown precipitate was formed, and the liquor 
remained of a clear yellow. 

Solution of tin produced in the deco£lion a 
. copious fawn coloured precipitate, inclining 
to an afti colour; the liquor retained only a 
flight yellow colour. 

Solution of alum rendered the liquor (lightly 
turbid ; a very little brownifli fawn coloured 
precipitate was formed, the liquor had a lighter 
hue, but was ftill fa^if coloured. 

Solution of fulphat of copper rendered this 
liquor turbid very flowly; a fmall quantity of 
brownifli green fediment was formed; the fu« 
pernatant liquor remained green. 

Acetite of lead quickly produced a copious 
precipitate of a deep fawn colour. 

Solution of fulphat of iron rendered the 
colour much deeper and even black, j by 
dilution with water it was changed to brown, 
and to a greenifli fawn colour, but no fediment 
was formed. 

Solution of common vitriol 'of zinc ren¬ 
dered the colour much deeper, but produced 
*110 precipitate. 


Solution 
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Solution of pure fulphat of zinc only ren¬ 
dered the liquor flightly turbid; by which its 
colour was a little darkened, 

A decoftion of walnut-tree root exhibits 
•very nearly thfei'iame properties : when the 
bark was feparated from the ligneous part of 
the root, an equal weight of the former 
afforded a liquor much more loaded with co¬ 
lour. The bark of the wood of the walnut- 
tree alfo exhibited properties refcmbling thofe 
of the w'alnut-peels, but its decoftion formed 
A blackifh precipitate with fulphat of iron. 

I have found that walnut-peels had a brifk 
a^ion on oxyd of iron ; they diflblve it and 
form a black liquor like ink ; if they be 
boiled with pure filings of iron, thefe are not 
afled upon, but when left exppfed to the air, 
the liquor foon becomes black^^ 

The colouring particles of i^ralnut-peels have 
a ftrong difpofition to combine with wool, 
and give it a very durable hazel or fawn 
colour ; mordants appear to add little to its 
durability, but are capable of varying its. 
fliades, and giving them greater brightnefs;. 
'By means of alum in particular, when the ftuflT 
is prepared with 4 t, a richer and more lively 
■colour is obtained. 

I 

I 

U 3; The 
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7’I e ufe of walnut-peels is, very a'lyanta- 
geous, for they give lhadep which arc fuflPici- 
cntly pleafing, and very durable ; and as they 
are employed without a mordant, they preferve 
the foftnefs of the wool, ant' require ohly a 
fimple and very cheap procefs. 

The peels are gathered when the nuts arc 
perfectly ripe, and large calks are filled with 
them, and as much water added as will cover 
them. In this ftate they are kept a year or 
more at the Gobelins, where the ufe of them 
is very extenfivc and various ; they are pre- 
fervcd for two years before they are ufed: 
it is found that they then yield much more 
colour. They have a very difagreeable putrid 
odour. • 

The peel feparated from the nuts before 
they are ripe may alfo be employed, but it 
does not keep fo^long. 

When walnut-peels are to be employed for 
dyeing, a quantity, proportioned to that of the 
ftulF and the depth of the fhade required, is 
boiled for a full quarter of an hour in a 
copper. In cloths, the deepeft (hades afc 
commonly dyed firft, and the lighter ones* 
afterwards ; but for woollen yarn, the light 
(hades are generally dyed firft, and the deeper 
pnes afterwards, fre(h peels being added for 

•each 
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each parcel. Cloth and yarn Hiould be limply 
moillened with warm water before they are 
put into the copper, where they are carefully 
llirred until they have acquired the proper 
fliade, unlefs they have had a previous a- 

The root of the walnut-tree gives the fame 
Ihadcs, but for this purpofe, the quantity muft 
be incrcafed ; it muft be reduced to chips, and 
fhould be put into a bag, that the fmall bits 
may not ftick to the ftuff. It readily happens 
that the colour turns out unequal and fpotted: 
to avoid this inconvenience, the fire muft be 
kept low at the beginning, that the colouring 
particles may be diftributed through the bath, 
in proportion as they are extrafted from the 
root. If any of the parts fhould be dyed 
unequally, as the colour is a fixed one, there 
is no other remedy, but to referve the Huff 
for a deeper colour. 

I have dyed different patterns of wool with 
decoftibn of walnut-peels, adding to one, oxyd 
or calx of* tin, to another, oxyd or flowers of 
zinc, to a third, femivitrified oxyd of lead or, 
litharge, to a fourth, oxyd of iron. The 
quantity of ddlcp6lion^ weight of the pattern,, 
time of boiling, and all other circumftances 
were equal, both with refpcQ; to thefe, and 

. U 4 anothei: 
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another pattern which was treated without 
addition, and intended to ferve as a ftandard 
of comparifon i the oxyd of tin gave a more 
clear a.nd br'ght fawn colour, than that of the 
flandard ; the oxyd of zinc a colour ftill more 
cl:ar, and approaching to an afli-coloured 
gray ; the oxyd of lead, a colour with more 
of an orange caft ; the oxyd of iron, a grcenilh 
brown colour. 


CHAP. II. 


Of Sumach, and Jonie other Subfiances pros¬ 
per for giving a Fawn Colour, 


C OMMON fumach (thus 'eeriaria) is a 
ihrub that grows naturally *in Syria, 
Palefline, Spain, and Pojrtugal, in the two 
lait it is cultivated with great care ; its fboots 
are cut down every year quite teethe root, and 
^ter being dried, they are reduced to powder 
by a Uiill> and thus prepared for the purpofes 

.of 
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of dyeing and tanning. The fumach cuUi-. 
vatcd in the neighbourhood of Montpellier iy 
called redoul or roudou. 

The infulion of fumach, which is of a, 
greenilh fawn colour, foon becomes brown 
by expofiire to the air : a folution of pot-afh 
produces, but little change on it while recent; 
acids brighten its colour and turn it yellow ; 
folution of alum renders it turbid, and produces 
in it a fmall quantity of yellow precipitate ; the 
liquor remains yellow. 

Acetite of lead produced immediately a 
conliderable quantity of yellowifli precipitate, 
the furface of which was brown ; the liquor 
remained of a clear yellow. 

Sulphat of copper produced a copious pre¬ 
cipitate of a yellowifli green, which after fome 
hours changed to a brownifli green ; the liquor 
remained clear and flightly yellow. 

Common fulphat of zinc rendered the li¬ 
quor turbid, darkened its colour, and produced 
a deep blue precipitate. 

, Pure fulphat of zinc did not deepen the 
colour nearly fo much, only a fmall quantity 
of a brownifli fawn-coloured precipitate was 
produced. 

Muriat of foda or fea fait, at firft produced 
no fcnfible change i but after fome hours, the 

liquor 
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liquor became fomcwhat turbid, and its colour 
was rcnderd a little more clear. 

Sumach aHs on a folution of filver juft as 
galls do, it reduces the filver to its metallic 
ftate, and the redudion is favoured by the 
a£lion of light. I have elfewhere enlarged on 
the explanation of this phenomenon, and the 
inferences to be drawn from it. 

Of all aftringents, fumach bears the greateft 
refemblance to galls ; the precipitate however, 
produced in folutions of iron, by an infufion 
of it, is lefs in quantity than what is obtained 
by an equal weight of galls, lb that in nioft 
cafes, it may be fubflitutcd for galls, the price 
of which is confidcrable, provided we propor¬ 
tionally increafe its quantity. 

Sumach alone gives a fawn colour inclining 
to green ; but cotton fluffs which have been 
impregnated wdth printers mordant, that is 
acetite of alumine, take a pretty good and 
very durable yellow. An inconvenience is 
experienced in employing fumach in this way, 

which arifes from the fixed nature of its'colour; 

• ♦ 

the ground of the fluff docs not lofc its colour 
by expofure on the gralis, fo that it becomes 
ncceffary to impregnate all the fluff with difr 
ferent mordants to vary the colours, w'ithout 
leaving any part of it white. 


The 
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The bark of the birch tree*, (hetula alba) 
affords a decoftion of a clear fawn colour, 
which foon becomes turbid, and changes to a 
brown ; by expofure to the ait with a folution 
of alum, a yellow precipitate in confiderable 
quantity is formed; vfith a folution of tin, a 
copious precipitate of a clear yellow colour is 
produced ; it blackens the folutions of iron, 
producing a confiderable quantity of preci¬ 
pitate, fo that it contains a good deal of the 
aftringent principle : it diffolves a pretty large 
quantity of oxyd or calx of iron j hence arifes 
the cuftom of eti ploying it in the black vats 
intended for dyeing thread ; it does not how¬ 
ever poffefs the propei;-ty of diffolving iron, 
in the fame degree as the deco6lion of wal¬ 
nut-peels does. 

The number of fubftances which are capable 
of producing fawn colours, might be greatly 
extended; almoft all vegetables containing, 
(particularly in their bark) a greater or lefs 
quantity of colouring particles, fitted for giving 
different fhadcs of fawn colour, inclining to 
yellow, brown, red, or green. Thefe colour- 
ing particles vary in quantity, and even in 
quality, according to the age, the kind of 

» According to the author, ccorce dc I’aune. T. 

vegetable. 
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vegetable, and the climate in which it grows.. 
Great variety of /hades may be produced, by 
modifying the natural fawn colour of vege¬ 
tables, by means of different mordants. This 
has been carried into execution by Mr. Sief- 
ferts and particularly by Mr. d’Ambourney 
In the great number of experiments which 
Mr. d’Ambourney has. made with different 
vegetables, modified by different mordants, we 
obferve, that the colours which he produced 
arc for 'the rnoft part between a yellow and 
brown, fuch as carmclitcs, olives, cinnamons, 
and marroncs. 

The dceo6lion of inofl vegetables, and par- 
ti.cularly of their bark, not only affords the 
fame colour, dilfering only as to fhade, but 
alfo /hews nearly the fame properties with re- 
aflives; with alum, it forms a more or lefs 
deep yellow precipitate, and with folution of 
tin, a clearer yellow: on Iblutions of iron, it 
a61s as an aftringent; decoftion of walnut-peels 
however affords a fingular exception with re- 
fpefl to folution of iron: it affumes a very 

•* Vcrfuche mit einheimifehen farbe matericn. 

S 

' Recueil ,de precedes Sc experiences fur Ics teinturcs foli- 
dcs que nos vegetaux indigenes coinmuniquent aux laines, & 
aux lainages. 


deep 
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deep colour, but no precipitation takes place, 
even after three or four days. 

It would appear that this property of walnut<- 
peels, which is alfo obfcrvable in the root of 
the walnut-tree, depends on the tendency which 
its compound with the oxyd of iron has, to 
remain united with the acid; for the deco6lion 
has a powerful action on the oxyd of iron, it 
becomes fatiirated with it, and forms a black 
liquor, and if even filings of iron be ^ut into 
this dccoftion, left expoftd to the air, a black 
liquor is formed in two or three days, by means 
of the oxygen it attrafts from the atmofphere. 
If the decoftion with the addition of fulphat 
gf iron be boiled, a confiderable quantity of 
black precipitate is inftantly formed. It is 
only then in a very trifling circumftance, that 
walnut-peels and the bark of the walnut-tree 
differ from the other fubftances which afford 
a fawn Colour; but their extraftive part pof- 
feffes in a remarkable degree, the property of 
growing black by the action of the air, and the 
pellicles which it has formed, when it is evapo¬ 
rated, acquire in a very marked degree the 
appearance of a coaly fubftance. 

I have endeavoured to give the rationale of 
thofe general properties of the fubftances which 
produce a fawn colour, and which muft, in a 

greater 
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greater or lefs degree, be looked upon as aftriil-* 
gents •*: I have confidered them to be the pro¬ 
duce of the colouring ftubftance formed in the 
leaves and flowers, and which entering into the 
circulation which is proper to vegetables, have 
undergone, both by the aft ion of the external 
air, and of that contained irt the air vefl'els 
of vegetables, a fpecies of combuftion, by which 
their hydrogen is diminiflied and their carbo¬ 
naceous principle becomes predominant. 

If the yellow coldhr which many vegetable 
fubftances produce, be compared with the fawn 
colour which moft of them yield, a near con- 
neftion will be found between thefe colours; 
there are even fome which may be referred 
equally to yellow or to fawn colour there are 
fome which are fawn coloured, but which by 
means of alum and folution of tin become yel¬ 
low, and thefe yellows are very durable. This 
difference may be effablifhed between them: 
the yellows are in general lefs fixed, and more 
liable to give fading colours; becaufe they 
. have not been reduced to a permanent ftate, 
by a combuftion fo far advanced as that which 
the fawn colours have undergone; and there¬ 
fore the colour of yellow fubftances requires to 

» 

i 

^ Ann. de Chym. tom. vi. 
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be fixed by means of mordants, whereas, moft 

fawn-coloured fubllances yield of themfelves a 

colour which is fufficiently durable. 

'« 

As the fawn-coloured fliades obtained from 

« 

■ different fubftances vary even to a great extent, 
feveral of thefe fubftances are fometimes mixed 
together in different proportions, to produce a 
particular colour; they are alfo mixed with 
other fubftances, to modify the colour obtained 
from them, and to make it more fixed. 

Among thefe fubftances there is ftill one 
which merits attention, that is faunders or 
fandaL 

Three forts of faunders are diftinguifhed, the 
white, the yellow, and the red; the laft the 
only one employed in dyeing: it is a folid,' 
compafl, heavy wood, brought to us from the 
coaft of Coromandef, which grows brown by 
remaining expofed to the air: it is commonly 
employed ground into very fine powder; it 
gives a fawn colour with a brownifli caft inclin¬ 
ing to red; of itfelf it gives little colour, and 
it is faid to make the wool harfh ; but ks colour¬ 
ing matter diflblves better when it is mixed with 
.other fubftances, fuch as walnut-peels, fumach, 
and galls ; befides, the colour which it gives is 
dur|ible, and advantageoufly modifies thofe of 
other fubftances with which it is mixed. 

Mr, Vogler 
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Mr. Vogler having obferved, that diluted 
alcohol or brandy diffolved the colouring mat¬ 
ter of faunders much better than water^ em- 
ployed this folution, bdth alone and mixed with 
fix or ten parts of water, to dye patterns of 
Wool, filk, cotton, and thread, which had been 
previoufly prepared by being impregnated with 
the folution of tin, ,and afterwards waihed and 
dried. Thefe patterns took all of them alike 
a poppy colour. Patterns Of the fame kind 
prepared with alum^ aHb took a rich fcarlet 
colour; prepared with fulphat of copper, a fine 
clear crimfon colour; prepared with fulphat of 
iron, a beautiful deep violet *. 

Wjth the fpirituous liquor he dyed in the 
cold, but employed a gentle degree of ebulli¬ 
tion with that which had been mixed with wa¬ 
ter; this mixture takes place without injuring 
its tranfparency. 

Soot is likewife employed to give wool a 
fawn colour, or a brown, which is rtiore or lefs 
deep according to the proportion of that fub- 
llance which is employed; but foot gives*only 
a fading colour, becaufe it only attaches itfelf 
feebly to the wool inftead of combining with* 

it; it renders it harfti and leaves a difagreeable 

■ 

w 
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fmell: it is ufed however for browning certain 
colours in fome manufadories of eminence; 
no doubt becaufe certain (hades may be ob¬ 
tained by it, which would be difficultly got by 
other means. 
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SECTION VI. 

Of Compound Colours. 

^ I H AT compound colours arc formed b) 
the admixture of fimplc ones, is well 
known ; and if the colouring particles were 
not liable to vary in their eff’eUs, according to 
the combinations they form, and the influence 
exerted on them by the different fubftances 
contained in the baths, the fhade which fhould 
refult from the mixture of two colours or fub- 
ftanccs which would produce thefc colours 
when unmixed, might be determined with accu¬ 
racy ; but the chemical aftion of mordants, and 
of the liquor of the bath, frequently change 
the rcfults j theory however may be extended 
to thefe effeUs. 

We muft not confider as a conftituent part 
of compound colours that which is natural to 
the colouring particles, but that which they 
ought to affuine with a particular mordant, and • 
in a particular bath, fo that our attention muft 
be principally fixed on the efFe6ls of the Cherni¬ 
es agents we employ. 


It 
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It is in this part of dyeing that the know¬ 
ledge of the artift may be moft ufeful, by 
enabling him to vary his proceifes accord¬ 
ing to the fantaftical changes of the faftiion, 
and to arrive at the end propofed in his opera¬ 
tions, by the moft fimple, fhort, and cheap 
means. 

The proceffes for compound colours are very 
numerous. I fliall mention only thofe which 
have appeared to me moft worthy of attention, 
and fliall endeavour more efpccially to eftablifli 
by examples, the principles by which we ought 
to be guided. I have already in the courfe 
of the work deferibed many proceffes for co¬ 
lours which may be confidered as compound 
ones, becaufe I did not think it right to con¬ 
fine myfelf ftriftly to a plan, which involved 
the neceflity of feparating operations nearly con- 
nefled with each other. 



CHAP. 



elements of the 



CHAP. I. 

Of the Mixture of Blue and Yellow, 

or Green, 


11 ^ANY different plants arc capable of af- 
fording green colours, fuch as the field 
broom-grafs (coquiole noire) bromus fecalinus, 
the green berries of the berry-bearing alder 
(bourdaine) rhamms frangula, wild chervil or 
cow-weed (cerfeuil fauvage) charophjllum fyU 
vejlre^ purple or honeyfuckle clover (le trefle 
des pres) trifolium praten/e^ common reed (Ic 
rofeau) arundo phragmitiss but thefe colours arc 
not permanent. 

M. d'Ambourney however alferts, that he 
has obtained a permanent green from the fer¬ 
mented juice of the berries of the berry-bearing 
alder j he prepared the cloth with tartar, nitrous 
folution of bifmuth, and common fait, and added 
to the fermented juice of the berries when 
warmed, a little acetite of lead: the cloth' 
acquired in this bath a middle fhade between 
parrot and grafs green. 


It 
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It is by the admixture of blue and yellow, 
that the dyers make green, whieh is diflin- 
guiflied into a great number of different fhades; 
it requires addrefs and experienee to obtain this 
colour uniform and without fpots, particularly 
in the light (hades. 

Green may be produced by beginning either 
with the yellow or the blue dye; but the firft 
method is attended with fome inconvenicncies, 
for the blue foils the linen, and a part of the 
yellow being diffolved in the vat, changes and 
makes it green; the fecond method is therefore 
prefered. 

The paftcl vat is commonly employed, but 
for fome kinds of green, folution of indigo 
in the fulphuric acid is ufed; and then, the 
blue and yellow are either dyed feparately, or 
all the ingredients are mixed together, to dye 
by a Angle operation; finally, foliitions of cop¬ 
per with yellow fubftances may be employed. 
We fhall briefly mention the different pro- 
cefTes. 

The blue ground ought to be proportioned 
to the green we wifh to obtain; thus for t|ic 
'green, like that of a drake's neck,(vcrd canard) 
a ground of deep royal blue is given ; for par¬ 
rot green, a ground of fky blue j for verd naif- 

X 3 fant,. 
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fant, a ground of whited blue (bleu blanchi) is 
given. 

When the cloths have received the proper 
ground they are waflied in the fulling mill, and 
are boiled as for common welding, but for the 
light lhades, the proportion of falts is dimi- 
nifhed. Moft commonly the cloths intended 
for the light fhades are boiled firft; and when 
thefe are taken out, tartar and alum are added; 
and this prafticc is purfued until wc come 
to the cloths intended for the darkeft fhades, 
more and more tartur and alum being always 
added. 

The welding is conduced in the fame man¬ 
ner as for yellow; but a larger quantity of 
weld is employed, unlefs for the lighter fhades, 
which on the contrary require a ftill fmaller 
proportion. For the moft part, a fucceflion 
of fhades from the deepeft to the lighteft is 
dyed at the fame time, beginning with the 
deepeft and proceeding to the lighteft: between 
each dip, which lafts half an hour, or three 
quarters, water is added to the bath. Some 
dyers give each parcel two dips, beginning the 
firft time with the deep fhades, and the fecond' 
with the light ones; in that cafe each parcel 
fhould remain a fhon^r time in the bath: for 

the 
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the very light (hades, we piuft take care that 

the bath does not boil. 

_ • 

To the very deep greens a browning with 
logwood and a little fulphat of iron is given. 

In (ilk it is Hill more difficult to prevent the 
green from being fpottcd or (Iriped than in 
cloth. The fcouring of the filk intended for 
greens, is condu6led in the fame manner as 
for common colours ; for the light (hades how¬ 
ever it mud be thoroughly fcoured as for 
blue. 

Silk is not firft dyed blue like cloth, but after 
being well alumed, it is (lightly wafhed at the 
river, and divided into fmall hanks that it may 
take the dye uniformly; it is then turned care¬ 
fully in the weld bath. When it is thought 
that the ground is fufficiently deep, a pattern 
is tried in the vat, to determine whether the 
colour is of the proper (hade; if it has not 
ground enough, decoftion of weld is added; 
and when it is certain that the yellow has at¬ 
tained the proper degree, the (ilk is taken out 
of the bath, wafhed, and dipped in the vat as 
for blue. 

To render the colour deeper, and at the fame 
time to vary its hue,' decoftion of logwood, 
fuilic, or annotta, are added to the yellow bath 
^fter the weld has been taken out; for the 

X 4 very 
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very light fhades, fuch as apple and fea-grecn, 
a much weaker ground is given than for the 
others. For all the light fhades except fea- 
green, it is thought beft to give the yellow 
by baths which have been already ufed, but 
which contain no logwood or fuftic; becaufe 
fiik when completely alumed take the colour 
too quickly in frefh baths, and is then fubje^t 
to be dyed unequally. 

When raw filk is to be dyed green, that 
which is naturally white is chofen, as for yellow, 
and after being well foaked, is alumed and 
treated in the fame way as other iilks. 

When the blue vat is employed to dye green, 
faw-wort may be employed inftead of weld; 
it is even preferable, becaufe the colour it gives 
inclines naturally to green: dyers-broom may 
alfo be employed, and fometimes thefe fub- 
ilances are mixed together; other fubftances 
which dye yellow may alfo be employed, and 
a variety of ftiades thus procured. 

The green obtained by means of folutions 
of indigo in fulphuric acid is known by the 
name of Saxon green; it has more brightnefs, 
but lefs durability, than that above deferibed: ' 
this procefs was fird executed in Saxony, and 
government caufed a defeription of it to be 

publifiicd 
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publiihed in 1750*. According to this dc- 

fcription, the cloth muft be boiled for half an 
* 

hour with alum and tartar, taken out and aired 
without being walhedthe bath is then to be 
cooled, and the folution of indigo well mixed 
with it, adding at firll only one half; the cloth 
is then put in and turned rapidly without boil¬ 
ing for Hve or fix minutes; it is then taken 
out that the remainder of the folution may be 
added, which ought to be mixed with great 
care: after having gently boiled the cloth in 
it for feven or eight minutes it is taken out and 
cooled j the bath is emptied to about three 
fourths, perhaps fomewhat more or lefs, accord¬ 
ing to the (hade of green we wilh to produce; 
it is then filled with a decoftion of fuftic, and 
when this bath is very hot, the cloth which 
had been dyed blue and cooled, is dipped in it, 
until it has acquired the proper fhade. Cloth 
dyed blue in the bath with alum and tartar, 
has a lefs vivid, but more durable colour, than 
when it is dyed blue in a bath with water, with¬ 
out any other addition. 

Experience has taught a more expeditious 
' and even a more certain mode of conducing 
this procefs; a boiling is given as for welding. 


* Manicre dc tcindre un drap blanc en verd, nomiac verd 
de Saxe. 

and 
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and the cloth is then wa(hed» fuftic in chips 

enclofed in a bag> is put into the fame bath, 

# 

and boiled for an hour and a half, then taken 
out and the bath cooled to a temperature which 
the hand can fupport; nearly a pound and 
a quarter of the folution of indigo for each 
piece of cloth of eighteen ells which is to be 
dyed, is then added ; at hrft it is to be turned 
with rapidity, and afterwards llowly; the cloth 
is to be taken out before the bath boils. It is 
a proper praftice to put in only two thirds of 
the folution at firft, to take out the cloth after 
two or three turns, and then to add the laft 
third; the- colour is thus rendered more uni¬ 
form ; if it is obferved that the colour does 
pot take well, a little calcined alum reduced 
to powder is added. The faxon apple green 
is dyed in the bath which has ferved for faxon 
green, after one third or one half of it has been 
taken out, and after it has been cooled; the 
cloth is turned in it until if is near boiling. 

It is eafy to perceive, that a great variety 
of greens may be produced, not only according 
to the proportions of the indigo and yellow dye 
employed, but according to the nature of the* 
yellow fubilance, which may affeft the green, 
both as to fhade and fixity ; and the colour may 
be ftill further modified by reaftives. 

M. Poerner 
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M. Poerner thus obtains a great variety of 
ihadcs by means of a folution of indigo in the 
fulphuric acid, to which he adds pot-afh, and 
which has been defcribed in treating of indigo. 
He prepares a pound of cloth, by boiling it 
two hours with two ounces and a half of alum, 
and leaves it for twenty-four hours in the bath 
after it has grown cold; he then boils it for 
an hour, in a bath made with five ounces of 
weld; after which he adds two ounces and two 
drams of the indigo dye, makes the bath boil 
a quarter of an hour, redips the cloth which 
he had taken out, and boils it again for an 
hour. It thereby acquires a light green colour 
inclining to yellow. To make the colour more 
of a green, M. Poerner adds to the bath either 
tartar, which weakens the yellow colour, or 
I’ulphat of lime, which renders it deeper, or 
fulphat of copper or verdegris; he alfo in- 
creafes the quantity of folution of indigo as 
far as two ounces and a half; fometimes he 
incrcafes the quantity of the weld. By thefe 
means, feveral of which he fometimes unites 
together, he obtains greens, in which the yel¬ 
low or the blue are more or lefs predominant, 
and which are more or lefs deep. He employs 
the fame procefl'cs with many other yellow in» 
gredients, fuch as faw-wort, broom, fuftic, &c. 

an4 
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and each of thefe fubftances likewife produces 
varieties. 

t 

According to M. Guhlichc, three yellow fub- 
flances may be employed for dyeing filk of a 
faxon green; turmeric, fuftic, and french ber¬ 
ries. 

The greens obtained by means of turmeric 
are the moft beautiful, but the moft fading. 
The filk is alumed in the proportion of four 
ounces of alum to the pound, being left twelve 
hours in tlie folution when cold: a bath is pre¬ 
pared with an ounce of pounded turmeric, to 
which as much folution of indigo in fulphuric 
acid as will give it a fufficicntly green colour 
is added; an ounce of folution of tin is then 
mixed with it, and the alumed filk dipped until 
it has acquired a fine green colour, when it is 
wrung, wafhed, and dried in the (hade. 

When french berries are ufed, a more 
beautiful colour is obtained by employing the 
tinfture made with the aceto-citric acid, as 
already mentioned: as the bath is acid, only 
two ounces of alum are employed in aluming 
each pound of filk ; in other refpefts, the pro- 
cefs is conduced like the former. The fhades 
may be varied by the proportions of the folu- 
tions of indigo. If the blue prevails, a fea 

green 
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green is produced. The light fhades may be 
dyed after the deep ones. 

It is mentioned as a fault in the faxon blue, 
that it has a greenilh caft, which is probably 
owing to the flight alteration produced in the 
particles of indigo by the fulphuric acid j it is 
alfo laid to be a fault in faxon green, that it 
has Icfs durability than the blue and green pro¬ 
duced by means of the vat. It has been at¬ 
tempted in England, to obtain the brightnefs 
which charafterizes the faxon blue and green, 
avoiding the faults which accompany it, and 
uniting the advantages of the blue of the vat, 
and thole of the folution of indigo in the ful- 
phuric acid. M. Guhliche deferibes a procefs 
for giving lilk the cnglilh blue and green. I 
have judged it proper here to unite thefe two 
objefts together. 

M. Guhliche deferibes a cold vat which he 
employs for dyeing lilk blue, and which he 
highly extols for convenience and cheapnefs, as 
well as for the beauty of the colours it produces. 

This vat is compofed of a pound of indigo, 
three pounds of good quick lime, or lime 
•flacked by the air, three pounds of englilh 
vitriol, and a pound and a half of or])in!ent. 
The indigo Ihould firll be carefully ground 
and mixed with water, put into a wooden vat 

and 
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and diluted with water to a proper degree, ac>- 
cording to the intcnfity of the colour we wilh 
to obtain; the lime is then to be added, and 
the mixture well ftirred, covered up, and left 
at reft for fome hours, when the vitriol reduced 
to powder is to be added, the whole well ftirred, 
and the vat covered; fome hours after, the 
orpiment in powder is to be thrown in, and the 
whole again left at reft for fome hours; after 
this, the mixture is to be ftirred, and left to 
fettle until the fupernatant liquor appears clear, 
when the flower which covers it is put afide; 
the filk is then dyed hank by hank, after having 
been previoufly dipped in warm water. When 
taken out of the bath, it is walhed in a ftream 
of water and dried. W hen the bath becomes 
turbid, it is left to fettle till it grows clear, 
a precaution effentially neceffary for the light 
ftiades, and when it begins to be exhaufted, 
one third of the ingredients arc added, pro* 
ceeding as at firft. In proportion as the vat 
is exhaufted, the fliades become lighter. This 
vat ferves equally well for filk, thread, and cot¬ 
ton. M. Guhliche is of opinion, that thofe 
who have not fucceeded in dyeing filk in the* 
cold vats, or who complain that only weak 
ihadcs are thus obtained, have been led into an 


2 


error 



etror by having employed too fmall a quantity 
of orpiment 

For englifli blue, it is neceflary firft to give 
filk a light blue ; when taken out of this bath, 

9 

it is dipped in hot water, wafhed in a dream, 
and left in a bath compofed of the folution of 
indigo in the vitriolic acid, to which a little 
folution of tin has been added, until it has 
acquired the proper fhade, or has exhauded 
the bath ; before it is put into this bath, it 
may be dipped in a folution of alum, in which 
it mud not be differed to remain too long. 
Silk dyed in this manner has neither the reddifh 
cad given by the blue vat, nor the greenifh 
cad of the faxon blue. 

To make englilh green, which is more 
beautiful than common green, and more dura> 
ble than Taxon green, Mr. Guhlichc fird gives 
the filk a light blue in the cold vat, foaks 
it in warm water, and walhes it in a dream, 
dips it in a weak folution of alum, prepares 
a bath with the folution of indigo in fulphuric 

^ For wool Mr. Guhlichc employs a vat compofed of 
one pound of indigo, four pounds of pot-afh, one pound 
*of lime, and a pound or a pound and a half of orpiment* 
The procefs is the fame, except- that he keeps this laft vat 
at a moderate degree of heat. He employs it alfo in the 
fame way to give englilh blue and green to cloth. 
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acid} an ounce of folution of tin, and the 
tin6lure of french berries already defcribcd : 
in this bath the filk is kept until it has taken 
the dcfircd colour, when it is walhed and dried 
in a fliady place j the lighter fhades may be 
dyed afterwards. The fhades are rendered 
more or lefs blue, or more or lefs yellow, 
according to the proportions of the yellow 
fubflanccs and folution of iiidigo. When a 
gofling green (verd d’oic) is to be given to 
lilk, .it is firft dyed of a light blue, either in 
the hot or cold vat, then paffed through hot 
water, and wafhed in a ftream, and while Hill 
moift, dipped in an annotta bath. 

To give a green colour to linen and cotton 
thread, they are firft fcoured, dyed in the blue 
vat, cleanfed and dipped in the weld bath. 
The ftrength of blue and the yellow is pro¬ 
portioned to the colour we wifh to obtain. As 
it is difficult to dye cotton velvet uniformly 
in the common blue vat, it is firft dyed yellow 
with turmeric, and finifhed green with the folu¬ 
tion of indigo in the fulphuric acid. It is a 
matter of indifference whether we begin with 
the yellow or the blue. 

Mr. Pileur d'Apligny deferibes a procefs 
for dyeing cotton velvet,, or fkeins of cotton, 
of a fea or apple green in a fingle bath. 

Verdegris 
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Vcrdegris is mixed with vinegar, and the 
mixture kept well Hopped fifteen days in aftove; 
four hours before *ufing it, a folution of a 
quantity of cendres gravelees equal in weight 
to that of the verdegris is added> and the 
mixture is kept hot. The cotton, thread, or 
velvet are prepared, by being foaked in a 
warm folution of alum, made in the pro¬ 
portion of one ounce of fait, and five quarts 
of water to the pound, they are then taken 
out, and the verdegris mixture added to the 
bath, into which they are returned in order to 
be dyed. 

All the fliades of olive, and drake's-neck 
green, are made by giving the thread a blue 
ground, galling it, and dipping it in a weaker 
or ftronger bath from the black cafk, then in 
the weld bath with the verdegris, and afterwards 
in the bath with the fulphat of copper; and 
laftly, the colour is brightened wdth foap. 

A green colour may alfo be given to cotton 
which has been dyed blue with prufTian blue, 
by the procefs deferibed, Seft. II. Chap. V. 
of the fecond part; the piece while ftill wet 
' with the blue, is alumed * and dipped in a weld 
bath, which is ftronger or weaker according to 

* L’arl du fabrlcant de velours de coton. 

VoL. II. y the 
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the fhade required. Weld produces a more 
lively colour than fuftic, which gives a deeper 
fhade and diminifhes the brightnefs of the 
blue ; if a green inclining to olive be required, 
fuftic is preferable. It is dried in the open air 
as for blue. 

There is nothing obfeure in the formation 
of the green, produced by giving a yellow 
colour to a ftuff previoufly dyed blue and 
waftied. The colour inclines more or lefs to 
yellow or to blue, according to the depth of 
the blue fhade, and the ftrength of the yellow 
bath. The intenfity of the yellow is increafed 
by alkalis, fulphat of lime, and ammoniacal 
falts; it is diminifhed by acids, alum, and 
foluiions of tin. The fhades alfo vary ac¬ 
cording to the nature of the yellow fubftance 
employed. 

Different effefts will be produced by the 
fame ingredients in the formation of faxon 
green, according to the procefs which is 
employed : if a faxon blue be firft given, and 
afterwards the yellow colour, feparately, the 
clfefts will be fimilar to thofe juft mentioned ; 
but if the folution of indigo be mixed with 
the vcllow ingredients, other refults are ob- 
tained, for then, the fulphuric acid a6ls on 

the 
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the colouring particles and diminiflies the in- 
tenfity of the yellow. 

When a fucceffion of fhades are dyed in a 
bath compofed of yellow and the folution of 
indigo, the laft approach more and more to 
yellow, becaufe the particles of indigo become 
attached to the fluff in preference to the 
yellow ones, which are therefore rendered pre¬ 
dominant in the bath. 

Although fulphat of coppef and even verdc- 
gris, which is fometimes employed, chiefly to 
dye thread and cotton, have a blue colour, 
yet they give the fluff a greenifh colour, 
becaufe the oxyd of copper which is attached 
to it, acquires that colour by combining with 
a larger quantity of oxygen ; for it has been 
fhewn in the firfl part, that the colour of this 
oxyd changes from blue to green, according 
to its quantity of oxygen. This colour is 
made to incline to an olive line by means of a 
yellow fubflance. 


Y % 
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CHAP. II. 


Of the Mixture of Red and Blue, 


T) Y the mixture of red and blue, we obtain 
violet, purple, dove colour, panfey, ama¬ 
ranth, lilac, mauve, and a great number of 
other fliades, determined by the nature of the 
fubftances, the red colour of which is com¬ 


bined v/ith the blue,* by the proportion of 
thefe fubftances, and the different fteps of the 
procefs. 

According to Hellol’s obfervations, ftiiff 
which has been dyed fcarlet, takes an unequal 
colour when blue is to be united with it. 


The blue is therefore given firft, which, even 
for violet and purple, ought not to be deeper 
than the fhadc diftinguifhed by the name of 
fky-blue, a boiling is given with alum mixed 
with two fifths of tartar, the fluff is then 
dipped in a bath compofed of nearly two 
thirds as much cochineal as for fcarlet, to 
which tartar is always added. The circum- 
ftance w’hich diftinguifhes the procefs for purple 
from that for violet, is, that for the former, a 

lighter 
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lighter blue ground is given, and a larger 
proportion of cochineal is employed. Thefe 
colours are frequently dyed after the reddening 
for fcarlet, fuch quantities of cochineal and 
tartar being added as are thought neceffary. 
The operation is conduced in the fame manner 
as for fcarlct. 

Lilacs, pigeons necks, mauves, &c. are 
commonly dipped in the boiling which has 
ferved for violet, after alum and tartar have 
been added to it: the blue ground having 
been proportioned to the lhade required, the 
quantity of cochineal is alfo adjufted in a 
fimilar manner : a little folution of tin is 
added for fome reddilh fhades, fuch as peach 
blofl'om. It mull be obferved, that though 
the quantity of cochineal is diminiflied ac¬ 
cording to the lightnefs of the fliade required, 
the quantity of tartar is not leficned, fo that 
the proportion of it compared with that of the 
cochineal, is fo much the greater, as the colour 
required is lighter. 

Mr. Poerner is of opinion, that to obtain 
the colours compofed of red and blue, it is 
’advantageous to employ the folution of indigo 
in fulphuric acid, becaiife a great variety of 
fhades is thus more eafily procured, and the 
procefs is fhortcr and Icfs cxpcnfive. The 

Y 3 colours 
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colours obtained in this way are indeed much 
lefs durable than when the blue vat is em¬ 
ployed; but Mr. Poerner aflerts, that they 
poffefs durability, when folution of indigo 
to which alkali has been added is em¬ 
ployed. 

He prepares a pound of cloth with three 
ounces of alum, by boiling it for an hour and 
a half, and leaving it a night in the liquor 
after it is cold. He makes the bath with an 
ounce and a half of cochineal, and two ounces 
of tartar, boiling it for three quarters of an 
hour, and then adding two ounces and a half 
of folution of indigo, he ftirs it, and makes 
it boil gently for a quarter of an hour ; he thus 
obtains a very beautiful violet. 

For the different fhades which refult from 
the mixture of red and blue, according as one 
or other of the colours prevails, he incrcafes 
or diminifhes the proportion of the folution of 
indigo; he increafes it as far as five ounces, 
and diminifhes it to five drams for each pound 
of cloth: he alfo reduces the quantity of 
cochineal, but never below an ounce, becaufe 
the colour would become too dull: he changes 
the proportion of tartar, j^nd finally, he varies 
jhe preparation given tq the cloth, by the 

addition 
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addition, of tartar or folution of tin in different 
quantities. 

In filk, two kinds of violets are diftinguiflied, 
the fine and the falfe : the lafl is made either 
with archil or brafil-wood. 

For the fine violet, the fluff is firft paffed 
through cochineal, and afterwards dipped in 
the vat; the filk is prepared and dyed in the 
cochineal in the fame manner as for crimfon, 
except that neither tartar nor folution of tin, 
which ferve to heighten the colour, are em¬ 
ployed. More or lefs cochineal is ufed, 
according to the intenfity of the fhade re¬ 
quired. The common proportion for a fine 
violet, is two ounces for each pound of filk. 
When the filk is dyed, it is wafhed at the 
river and beetled twice, then dipped in a 
vat of greater or lefs ftrength, according to 
the depth we wifh to give the violet; finally, 
it is wafhed and dried with the precautions 
which are proper for all colours dyed in 
the vat. To give greater ftrength and beauty 
to the violet, it is commonly paffed through 
the archil bath; and this ciiftom, which is 
'frequently ahufed, is indifpenfable for the ligh^ 
fhades, the colour of which would otherwife 
be too dull. 



When 



328 ELEMENTS OF THE 

When the filk has been dyed with cochineal 
as above directed, a very light blue (hade muft 
be given it for purple : only the deepeft fhades 
are dipped in a weak vat; fuch as are lefs deep 
are only dipped in cold Avater, into which a 
little oF the liquor of the vat has been put, 
becaufe they would take too much blue in the 
vat itfclf, though ever fo weak. The light 
fhades of this colour, fuch as gilly-flower, 
gridelin, and peach bloffom, arc made in this 
way, by diminiihing the proportion of cochi¬ 
neal. 

The falfe violets in filk are produced in 
many different ways j thofe which are moft 
beautiful and moft in ufe, are prepared with 
archil. The ftrength of the archil bath is 
adapted to the colour we wifh to obtain ; 
the filk is turned in it on the fkein flicks, after 
having been beetled at the river after fcouring : 
when the colour is thought to be fufficiently 
deep, a pattern is tried in the vat, to fee 
whether it takes the violet we wifh for. If 
the fhade is found to be of the proper depth, 
the filk is beetled at the river and dipped in 
the vat as for, the fine violets; lefs of the ‘ 
blue, or lefs of the archil colour are given, 
according as we mean that the violet fhould 
incline to red or blue. 

3 
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According to Mr. Guhliche, beautiful violets 
may be produced in filk by means of the 
foliition of indigO') but they polfefs little 
durability and become reddilh^ becaufe the 
colour of the indigo fades firft. 

A pound of filk is foaked in a bath compofed 
of two ounces of alum and two ounces of 
folution of tin, after being decanted from the 
fediincnt formed in the mixture. The dye 
bath is prepared with two ounces of cochineal 
(reduced to powder with.a dram of tartar) and 
the remainder of the bath which has ferved 
as mordant, with the addition of a fufficient 
quantity of water; after being flightly boiled, 
fuch a quantity of folution of indigo is added, 
as gives the bath a proper lhade of violet; 
the filk is then immerfed, and boiled until it 
has acquired the proper fhade, when it is 
wrung, walhed in a llrcam, and dried in the 
fhade, like all delicate colours. The bath is 
exhaufted by the light fliades. 

A violet is given to filk, by dipping it in 
Water with which verdegris has been mixed, 
inftead of aluming it; and then giving it a 
* bath of , logwood, where it affumes a blue 
colour, which is changed to violet, either by 
adding alum to the bath, or by dipping it in a 
weaker or ftrongcr folution of alum, which 
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gives the particles of logwood a red colour. 
It is unneceflary to obferve, that this violet is 
of a very fading nature, and only a moderate 
degree of beauty ; one poflefling much greater 
beauty, and to which a confiderable degree of 
intend ty may be communicated, is made by 
dipping the altimed dlk in a bath of bradl- 
wood, and again, after it has been waflicd at 
the river, in a bath of archil. Madder is alfo 
employed in dyeing cloth, after it has had a 
blue ground; couleur de roi, minime, and 
obfeure amaranth, are thus obtained ; galls are 
commonly added to the madder, and for the 
light fhades, bradl-wood ; for the deep fiiades, 
more or Id's browning is given, with a folution 
of fulphat of iron. Thcfc colours are rendered 
more beautiful by the addition of kerraes, or 
more efpecially of cochineal. 

By employing folution of indigo with mad¬ 
der, in the fame way as with cochineal, wc 
may, according to Mr. Poerner, obtain brown 
colours inclining the more to red, the lefs 
folution of indigo we employ ; alum and tartar 
may ferve for the preparation, but alum mull 
not be put into the bath. 

Mr. Poerner employs braHl-wood and folu¬ 
tion of indigo, to obtain different colours, 
which incline more or lefs to blue and red, 

by 
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by ti procefs fimilar to that pointed out for 
cochineal and madder. Thefe are beautiful, 
but durability cannot be expefted in colours 
obtained by fuch means. The fubftances which 
render them moft fixed, are fulphat of lime, 
fulphat of zinc, or white vitriol, and acetite of 
copper, or cryftallized verdegris, which muft 
be added to the bath. 

Logwood is alfo employed to make floe, 
damafeene, purple, and other lhadcs. This 
wood with the addition of galls, very eafily 
communicates all thefe colours to wool pre- 
vioufly dyed blue. When we wifti to brown 
them, a little fulphat of iron is employed, and 
by thefe means we produce fliades, which are 
much more difficultly obtained from durable 
ingredients, but they poflefs little ftability: 
durable colours which have been highly efteem- 
ed, have however been obtained from brafil 
and logwood. I am indebted to Mr. De- 
croizille, who is occupied in the arts with 
all the knowledge of a well-informed chemift, 
for the following particulars of the procefs 
employed, of which the deferiptions given have 
been inaccurate. 

“ Mr. Giros dc Gentilly is the firft who 
** fucceeded in France, in obtaining a durable 
dye from violet wood fixed by folution of 

“ tin. 
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“ tin. His firft effays were made at X^ouviers, 

** with MefTrs. Petou, Nephew, and Frigard, 

“ about twelve years ago. From what he 
** had fuffered to tranfpire refpefting the fub- 
ftanccs which compofed his mordant, I 
I'ucceeded in imitating him tolerably well. 

“ I made a folution of tin in fulphuric acid, 

“ to which I then added muriat of foda, red 
•* acidulous tartrite of pot-afh, and fulphat 
" of copper. My fuccefs was fo great as to 
induce Mr, Giros to offer me a partncrfliip 
in the very lucrative trade in this article, 

“ which he carried on at Loiivicrs, Elbocuf, 
Abbeville, Sedan, and the Pays de Liege. 

" Mr. Giros then taught me a much more 
convenient mode of forming this compound ; 

“ it confifts in making a folution of tin in a 
*' mixture of fulphuric acid, muriat of foda, 

“ and water ; to this folution, the tartrite and 
" fulphat are added, in the form of powder, 

** Of this mordant we made no Icfs than 
" fifteen hundred quarts in twenty-four hours, 

** in a fingle leaden veffcl moderately heated. 

" We carried on a very profitable trade in 
this article at the rate of thirty fols (fifteen- ' 
" pence Eng.) per pound for three years, fine® 
f* which time it conflantly declined, until we 
loft it altogether; the rcafon of which was 

** this; 
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** this : Mr. Giros having fufFered his fecret 
“ to tranfpire, we had a number of imitators, 
“ who at firft fucceeded in a lefs degree, but 
“ afterwards better than ourfelves. In a com- 
** pound conftfting of fo many ingredients as 
“ this, in an operation which is ft ill fo obfeure 
" as that whereby colours are fixed, it is almoft 
“ impoflible to arrive at perfeftion, by any 
" oiher means than random trials, which may 

* s 

be infinitely varied by the different propor- 
** tions, and more crpecially by the modus 
agendi, and to a much greater extent, than 
“ chemifts who had beftowed lefs time on this 
fubjecl than I have done, would fuppofe. 
I am therefore not alhamed to confefs that 
" I was forced to abandon the bufinefs, while 
** I faw, and ftill fee, ihofe who are no chc- 
** mifts deriving a very comfortable profit from 
it. What determined me to abandon it 
altogether, was the invention of the new 
“ procefs for bleaching linen, to the improvc- 
ment of which I have almoft entirely de- 
voted myfelf. 

** Having given you the hiftory of the 
** mordant for the prune de Monfieur, I fliall 
" mention the mode of employing it and its 
” effefts. 


ti 
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“ If it is wool in the fleece which is to be 
dyed, one third of its weight of mordant is 
required ; if it is a fluff, only one fifth is 
“ necefl'ary. A bath is prepared of a degree 
“ of heat which the hand can bear, with 
“ which the mordant is well mixed, and the 
wool or fluff dipped in it and properly 
" flirred, the fame degree of heat being kept 
“ up for two hours, and even increafed a little 
" at laft; it is then taken out, aired, and 
" very well wafhed: a frefh bath of pure 
** water at the fame heat is prepared, a fuffi- 
" cient quantity of the decotlion of violet 
“ wood is added ; the fluff immerfed, flirred, 
and the fire increafed to a boiling heat, 
“ which is continued for a quarter of an hour : 
** the fluff being then taken out, aired, and 
“ carefully rinfed, the dyeing is finifhed. If 
” the decotlion of one pound of violet v. ood 
** of Campeachy, has been employed for three 
** pounds of wool, and a proportionate quaii- 
“ tity for fluffs, which require lefs, a fine 
** violet is produced, to which a fufficient 
** quantity of brafil-wood gives the fhade com- 
" monly known by the name of />ruw de ^ 
** Monjieur, 

** The colouring fubflances which are capa< 

** ble of being advantageoufly fixed on wool 

” by 
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“ by this mordant, are thofe of violet and red 
“ wood (logwood and brafil}, and fuftic (bois 
de fuftet). Bois jaune (morus tinftoria) •, 
“ alfo affords tolerable colours. The colour 
** which is thus given by violet and red wood 
is liable to be changed in the fulling, by 
“ means of the foap or the urine employed, 
** and this change, which is always produced by 
“ alkaline fubftances, is remedied by a bath 
very nightly acid and a little hot, called 
* hr^lflcningt for which the fiilphuric acid is 
' prefered. The colour comes out as deep 
and often brighter than before the change. 
” Wools dyed by means of this mordant, admit 
** of being fpun into a more beautiful and 
finer thread, than when alum has been em- 
“ ployed. By leaving out the fulphat of 
copper, more beautiful colours arc obtained 
fium fuftic and yellow wood, as well as 
from weld. Madder gives an orange red 
« colour, but iefs deep than with an equal 
« quantity of alum ; the omiflion of the ful- 
“ phat of copper renders the wool much more 
“ harfti, and bcfidcs, the mordant thus prepa- 
red wives but indifferent colours with violet 

O 

“ and more efpecially y/ith red wood. One 

* Vid. note.s to page$ 268 and 281, 

« of 
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of the great defefts of this rtiordant before 
** it was improved, w^as, and frequently ftill is, 

g 

" to render the colours uneven; whenever 
" they are uniform, they turn out always very 
“ beautiful, harmlefs, and foft. -This procefs 
** fucceeds equally well on filk. By fubfti- 
" tuting acetite of lead for fulphat of copper, 
** it fucceeds tolerably well in cotton and 
" thread previoufly galled ; the employment 
** and carriage of this mordant are inconve- 
nient, on account of the heavy fediment 
** which half fills the vefl'el under a corrofive 
" liquor which can only be kept in Hone ware. 
** I have however, found a remedy for thefe 
inconveniences, by omitting the water in 
** the receipt; by which means I have only a 
" kind of pafte, the ufe of which is more con- 
venient, and the carriage two fifths cheaper, 
” Now that muriat of foda is cheap, I may 
“ poffibly return to the employment of fur- 
** nifliing our dyers with this mordant, of a 
better quality, in my opinion, than that 
“ with which they are fupplied, and more 
** efpecially, at a much cheaper rate ; but 
** I muft firft devote fome more time to the* 
** compofition and employment of your lix- 
“ ivium," 


The 
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The moft co«»moa method of dyeing thread 
and cotton, violet, is firft to give them a 
blue ground in the vat, proportionate to the 
fhade we want, and to dry them j they are 
then galled, in the proportion of three ounces 
of galls to a pound: they are left for twelve 
or fifteen hours in this gall bath„ after which, 
they are wrung and dried again. The thread 
and cotton are then palfed through a decofiion 
of logwood, and when well foaked are taken 
out, and two drams of alum, and one dram 
of difiolved verdegris for each pound of thread 
and cotton, are added to the hath ; the fkeins 
are then redipped on the fkein fticks, and 
turned for a full quarter of an hour, when 
they are taken out to be aired; after which 
they are again completely immerfed in the 
bath for a quarter of an hour, then taken 
out and wrung. Laftly, the vat which has 
been employed is emptied; half pf the de- 
coflion of logwood which had been referved 
is poured in, two drams of alum are added, 
and the thread dipped afrefe, until it is brought 
to the fhade required. The decoftion of 

Jogwood ought to be ftronger or weaker ac* 
cording to the fhade we want: this violet 
(lands the a6lion of the air tolerably well, 
VoL. II. Z but 
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but cannot be compared in durability to that 
obtained by means of madder, which will 
be' defcribed in the fourth chapter of this 
feftion. 

In the produ6lion of violet by cochineal, 
it may be obferved, that the woollen ftuft' 
has been difpofcd to take a crimfon, by the 
bath, which contains alum ; but the tartar 
added to the dye bath, brings the colour 

back to red ; this is a general property of all 
acids. 

For purple, the red is rendered a little more 
predominant, by increafing the quantity of the 
cochineal, and diminifhing the intenfiiy of the 
blue ground. 

The fhadcs bordering on thefe two colours 
fliould have a more diftinft red, and the fame 
proportion of tartar is prefervcd, though that 
of cochineal and the depth of the blue ground 
arc diminifhed, 

P'or lilk, the tartar is omitted > it naturally 
acquires from cochineal a colour, to which it 
is only neccflary to add a flight blue fliade to 
produce purple ; a deeper blue fhade gives 
a violet colour, but to increafe the fulnefs of., 
the violet and give it brightnefs, archil muft 
be employed. 


When 
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When folution of indigo in fulphuric acid 
is ufed, ihc fulphuric acid a6ls in different 
ways oh the red fubftance employed ; it pro¬ 
duces little change in the colour of cochineal, 
already difpofed to a crimfon tinge by the 
aluming; but it fhould giVe a fawn colour 
to madder, upon which acids readily produce 
this clfefl, and it does not feem probable, 
that that fubftance could be employed with 
advantage in this procefs; it is better to em¬ 
ploy it in dyeing ftuff, which has already 
received a blue ground. Brafil and logwood 
too feem ill adapted to produce fine colours 
with the fulphuric folution of indigo, becaufe 
acids alfo change them yellow, though in a 
Icfs diftinft degree ; but they retain their 
red colour, as already obferved, when their 
colouring particles are precipitated by oxyd 
of tin. 

Were it allowable to hazard an opinion, 
without being guided by any direft experi¬ 
ments, on fo complicated a procefs as that 
communicated by Mr. Decroizillc, I fhould 
endeavour to explain it in the following man¬ 
lier. 

The fca fait is dccompofed by the fulphuric 
acid, and the muriatic acid thus fet at liberty, 

Z 2 diOblves 



340 ELBMfi^tS Or THE 

« 

diffolves the tin; a part of the tin is pre- 
cipitated by th6 add of tartar, produdng 
the fediment which has been noticed. The 
oxyd of copper forms the blue with the 
colouring particles of the logwood j the oxyd 
of tin produces violet with the fame wood, 
and red, with the colouring particles of the 
brafil-wood. 

As the liquor retains an excefs of acid, 
it might perhaps be ufeful to fubflitute ace- 
titc to fulphat of copper, becaufe then, the 
free acid would have lefs aftivity ; perhaps 
it might be ftill better to employ verdegris, 
becaufe that part of the oxyd of copper which 
is uncombined in it, would unite with the 
excefs . of acid, by which means, iefs acid 
would remain in the liquor f perhaps the 
quantity of tartar fliould be diminilhed, be¬ 
caufe lefs of the tin would then be precipi- 
lated* 


CHAP, 
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CHAP. III. 

t 

f 

Of the Mixture of Red and Teliont), 


W HEN treating of cochineal I thought 
it would be improper to feparate opera> 
dons which commonly fucceed each other in 
the dye-houfe, and have therefore deferibed 
the principal (hades obtained by the mixture 
of the red of cochineal with yellow, Thefe 
(hades may be infinitely varied by the different 
proportions of the ingredients, by the yellow 
fubftances made choice of, by the preparations 
given to the cloth, and by the mordants added 
to the dye bath. Thus, Mr. Poemer deferibes 
a great many varieties, which he obtained by 
ufing weld, faw-wort,. dyers-weed, and other 
yellows, and by employing in the preparation 
of the cloth, or in the bath, tartar, alum, ful« 
phat of zinc, or fulphat of copper. 

In like manner, various colours may be 
obtained from madder united with yellow Tub* 
fiances. It is in this way, that mor>dor6 and 
cinnamon colours are produced; thefe colours 
are commonly made in two baths. We begin 

■ Z 3 b/ 
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by the maddering, preceded by a boiling with 
alum and tartar, as for the common maddering, 
and then give a weld bath. 

For cinnamon colours, the maddering is 
weaker, and a bath which has ferved for mor- 
dore is commonly employed. The proportions 
are varied, according as we wifh that the red 
or yellow fhould prevail; fometimes galls are 
added, and fometimes the colour is darkened 
by a browning. 

Mr. Poerner obtains many colours from 
madder minced with faw-wort; he prepares the 
cloth with different mordants, but more efpeci- 
ally with alum and tartar; he alfo adds alum 
and tartar to the bath. When the quantity of 
either of thefe falls is confiderablc, the colour 
has an orange caft, becaufe acids give the co¬ 
lour of madder a yellow hue; but if their 
quantity be but fraall, a reddifh ’yellow is ob¬ 
tained. Mr. Poerner has procured reddifh 
brown colours, by putting fulphat of zinc or 
white vitritd into the dye. 

Sometimes it is only intended to give a 
reddifh hue to yellow j in that cafe the ftuff 
immediately after being dyed yellow, may bo' 
paffed through a madder bath of different 
degrees of ftrength according to the end pro» 
pofed. 

Brafil- 
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Brafil-wood is alfo employed with yellow 
fiibllances, and fomctimes it is mixed with 
cochineal and madder. 

When inftead of weld or other yellow 
fubftances, walnut-tree root, walnut-peels or 
fumach are employed, fnufF, chefnut, mufk cot 
lours, &c. are obtained. 

Marrones, cinnamons, and all the interme¬ 
diate fhades are given to filk, by logwood, 
brafil, and fuftic, ^ 

The iilk is fcoured as ufual, alumed, and 
a bath prepared, by mixing decoctions of the 
three above-mentioned woods made feparately; 
the proportion of each is varied according to 
the fhade required, but that of the fuftic ought 
to prevail; this bath fhould be of a moderate 
temperature. The filk is turned on the Ikein 
fticks in the bath, and when" it is taken out, if 
the colour be uniform, it is wrung and dipped 
in a fecond bath of the three ingredients, the 
proportions of which are regulated according 
jto the eff’eCt of the firft bath, in order that the 
proper ftiadc may be produced. 

Cinnamon and mor-dore colours are given 
.to thread and cotton, by beginning the procefs 
for dyeing them with verdegris and weld; they 
are then dipped in a folution of fulphat of iron, 
called Ifain d’aj[urage,\ii\in^ and dried. When dry, 

Z 4 they 
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they are galled in the proportion of three ounces 
of galls to the pounds dried again^ alumed as 
for red, and maddered. When dyed and walhed 
they are jHit into very warm ibasp fuds,and turned 
i^tii they are fufhciently hrightcned: deco£iion 
of fuftic is ibmetimes added in the aluming. 

The mixture of red and ydJow affords no 
particular obfervations, in addition to thofe con- 
tained in the two laff chapters. 

For fonie colours, blue is united to red and 
yellow: it is thus that olives are made. A blue 
ground is firft given, then the yellow dye, and 
laftly, a (light maddering. The (hade which 
refuHs from this operation depends on the pro- 
portion of the three colours of which it is com- 
polied { for the deep (hades, a browning is given 
with a folution of fulphat of iron. 

Mr. Pocmcr combines blue with yellow and 
red, by employing die folution of indigo in the 
fulphuric acid, to which he adds alkali, as 
already mentioned. He prepares a bath with 
cochineal and fuftic* adds the folution of indigo, 
and dyes the cloth in it after it has been alumed. 
He alio makes a hath with fuffic and bra(il> 
yrood, to which he adds tartar or alum, and^ 
thus obtains differeiir colours inclining more 
kfs 19 litue, red, or gre^w. 


The 
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The blue vat is not employed to produce 
olives in filk, which^ after the aluming, is dip¬ 
ped in a very ftrong weld bath; to this, juice 
of logwood is afterwards added, and when the 
filk is dipped, a little Iblution of alkali is put 
in, which turns it green, and makes the filk' 
take an olive colour. The filk is dipped in this 
bath afrelh, until it has acquired the proper 
fliade. For the colour which is called olive 
roujfet or rotten olive, fuftic and logwood, but 
no alkali are added to the bath after the weld¬ 
ing: if it is intended, that the colour (hould 
have more of a red call, only logwood is added. 
A kind of reddilh olive is alfo made, by dyeing 
the (ilk in a' bath of fuftic, to which more or 
lefs fulphat of iron and logwood have been 
added. * 

According to M. le Pilcur d' Apligny, a-fine 
olive is given to thread and cotton, by boiling 
four parts of weld and one of pot-alh in a 
fufficient quantity of water; brafil-wood which 
has been fteeped over night, is boiled fepa- 
rately with a little verdegris; thefe two Iblu- 
tions are mixed in different proportions accord¬ 
ing to the fhade required, and the cotton or 
thread are dipped in them, 


CHAP. 
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CHAP. IV. 

Of Shades which refult from the Mixture 
of Black with other Colours, and of 
Brownings, 


J H AV E defcribed the proceflcs whereby we 
obtain black, which conllitute the different 
lhades of gray; I have fhewn, that other fliades 
of a different kind might be mixed with them, 
fo as to make them incline towards certain co¬ 
lours ; but black is often mixed with other co¬ 
lours which arc to remain predominant: it is 
only wilhed that they fhould be browned, and 
at the fame time acquire greater durability. 
In the courfe of this work I have fometimes 
mentioned that a browning was given to certain 
colours: but in the prefent chapter I fliall treat 
particularly of this operation, and of the re- 
fources which it affords to the art, fometimes 
for the purppfe of imitating colours which may 
be obtained by other means, fometimes for the . 
produftion of new colours. 

To' give a browning, fluff which has been 
juft dyed, is dipped in a folution of fulphat 
a of 
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of iron to which an aftringent has been added« 
and which confequently forms more 

frequently, a fmall quantity of folution of iron 
is mixed with a bath of water, and more is 
addedj till the dyed fluff dipped in it, has at¬ 
tained the fhade required: more rarely, fulphat 
of iron is added to the dye bath, but the defired 
efFe£l is obtained with greater precifion, by dip¬ 
ping the dyed fluff in a folution of fulphat of 
iron. Mr. Poerner frequently foaks the fluff 
in a folution of fulphat of iron, to which he 
fometimes adds other ingredients, and when 
taken out of this mordant, he dips it in the 
dye bath. 

The firfl method is employed for marrones, 
coffee, damafeene colours, and other fhades of 
browns of the common dyei a more or lefs 
deep colour is given them, according to the 
/hade we wifh to obtain by the browning; a 
bath is then made with galls, fumach, and alder 
bark, with the addition of fulphat of iron. 
The fluffs intended for the lightefl fhades are 
dipped firfl; and when they are finifhed, the 
browner ones are dipped, a quantity of fulphat 
of iron proportionate to the end propofed, be- . 
ing added for each operation. 

The other brownings have nothing peculiar 
in the procefs: 1 (hall fele^ fome examples 

of 
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of the effe£ls produced, and point out jfbme 
particular proceffcs. 

We have fcen in the firft feftion of this fe- 
cond part, that for feveral kinds of gray, a 
flight blue ground was given. Mr. Poerner 
makes blueiCh grays, by employing tbe folution 
of indigo in fulphuric acid, which he adds to 
a mixture of decoftion of galls and fulphat 
of iron, varying the fhades by the different 
proportions of thefc three ingredients j he ob¬ 
tains other fhades, by adding fulphat of iron 
to a bath compofed of cochineal, fuftic, and 
galls. 

For couleur de roi, a fky blue ground is 
given with paftel, the dye is given with weld 
and one fixth of galls, and the browning, with 
folution of fulphat of iron. 

Marrone, and the colours which border upon 
it, are made with faunders, galls, and a brown¬ 
ing, and fometimes logwood is added: thefe 
colours are fometimes made to incline towards 
purple and crimfon, by dyeing them in the re¬ 
mains of a cochineal bath, or by putting a little 
madder or cochineal into tbe bath; the colour 
is rendered lighter by a little tartar. 

For hazel colours, galls, fuftic, and logwood 

t 

are mixed, and more or iefs madder, and a little 

alum are added. 

^ • 
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M. Guhliche employs cochineal and the Elu¬ 
tion of iron already defcribed% to produce 

a violet 

■ A defcription of the folution of iron employed by M* 
Gohliche> ha* been given at page 24 of this part; it U 4 
black dye bath» for a black colour may be obtained froaa 
it, without the ufe of other ingredients. M« Guhliche, in 
the fourth volume of his work, defcribes the manner in 
which he employs this folution, in order to produce blacks 
and grays, in wool and filk. He foaks the wool in a foln- 
tion of iron, either hot or cold, and then dips it in a bath 
compofcd of folution of galls in white wine, and of fomach j 
he fometimes employs logwood alone, or mixed with a folu> 
tion of galls and fumach, and fometimes with a little mad" 
dcr; he fometimes begins by foaking it in the folution of 
iron, and afterwards dipping it in the aftringent bath: he 
alfo employs his folution alone; but then he does not mix 
that which is made with rice, with that made whh vinegar, 
and he pafles the wool from one folution to the other, ettlier 
ftceping it in the cold, or boiling and drying it between the 
two immeriions: if he does not find the black fufllciently 
deep, he adds a little folution of galls to the two baths. 

He impregnates {ilk with a folution of galls in white wine 
wore or lefs diluted with water; in this, it is left to fbak 
for twelve hours, then dried, and put into the folution of 
iron in the cold, where it is fuffered to remain till it haa 
acquired a proper black; he fometimes mixes logwood juice 
with the folution of iron, and keeps the galled filk in it, 
, making it boil a little towards the end. He alfo makes 
ufe of the folutions of iron in the rice water and vinegar, 
without mixing them; he be^ns by macerating bis filk in 
the firft, cold, then dries and foaks it in the fecond: thefe 
immeriions he repeats, if the firft operation has not given 

a fulEciently 
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a violet which indeed inclines to brown but 
poflelTes great durability. He alums a pound 
of woollen fluff in a folution of two ounces 
of alum; he makes a bath with an ounce of 
cochineal, and adds an equal quantity of folu¬ 
tion of iron, in which he keeps the fluff*, until 
it has acquired a proper fliade. Lilacs may be 
dyed with the remainder. If a colour with 
lefs of a brown caff be required, a fmall quan¬ 
tity of folution of iron is employed, and an 
dunce of nitre is added. 

Brafil-wood, the colour of which has been 
extrafted by means of the aceto-citric or nitro- 
muriatic acid, may be employed in the fame 
manner. 

A* 

To obtain puce colour from madder, M. 
Guhlichc gives a pound of woollen fluff a boil¬ 
ing, compofed of two ounces of alum, a cer¬ 
tain quantity of vinegar and folution of iron, 
and after a quarter of an hour's ebullition, he 
leaves it twelve hours in the mordant; he 
makes a bath with the decoftion of two ounces 
of white galls poured off clear from the fedi- 
ment, with which four ounces of good madder 

a fufficiently deep black: the remains of all thefe baths are 
employed for the lighter (hades, either feparately or mixed 
together. 


are 
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are mixed, and when it begins to grow hot, 
he dips the ftufF, when taken out of the mor¬ 
dant, and fuffers it to remain there, gradually 
increafing the heat, until it has taken the de- 
fircd colour; it is then boiled for two minutes, 
walked and dried in the fun. The colour ob- 

4 

tained by this procefs is very durable. If the 
alum and vinegar of the mordant be omitted, 
a deeper brown is obtained : after thefe colours 
the lighter lhadcs arc dyed. Sumach may alfo 
be fiibllitutcd lor one half of the madder. 

Bralil and logwood employed in equal quan¬ 
tities, or in other proportions, give different 
brown colours of tolerable durability, when, 
more or Icfs folution of iron is mixed with a 
dccoftion of them, and the wool previoufly 
alumed and galled, is dyed in it; thefe colours 
however cannot vie with the former, in dura- 

DifFerent lliades of mor-dore and capucine 
may be given to the above colours, by dipping 
them in a bath of annotta as foon as they are 
taken out of the dye. 

M. Guhliche gives filk a purple violet, with- 
.out a blue ground; for this purpofc, he mixes 
one part of folution of galls in w^hite wine, 
with three parts of water, in which he mace¬ 
rates a pound of filk for twelve hours, foaks 

11 
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it in a mordant, compofed of two ounces of 
atom, one ounce of folution of tin, and half 
an ounce of muriatic acid: after it has been 
wrung, he dyes it in a bath prepared with two 
ounces of cochineal and a little folution o>F 
iron, until it has taken the defired 0iade: for 
dyeing lighter (hades, the refidua of thefe baths 
may be ufed, either feparately or mixed to¬ 
gether. 

He employs madder in the fame way, mace¬ 
rating for twelve hours a pound of filk in a 
(blution of two ounces of alum mixed with an 
ounce of muriatic acid, and a certain quantity 
of folution of iron; when wrung, he dyes it 
in a bath prepared with eight ounces of mad¬ 
der. If he wifhes to obtain deeper colours, 
he adds to the madder and cochineal baths 
(bme of the folution of galls in white wine. 

He alfo dyes (ilk, foaked in a folution of 
two ounces of alum and an ounce' of muriatic 
acid, in a bath compofed of equal parts of 
bra(il and logwood juice, with the addition of 
a certain quantity of folution of iron; and to 
render the colour deeper, he adds folution of 
gall*. 

To make thefe colours incline to mor-dore 
and capucine, he fometimes adds folution of 
tin to the above bathsg 

Q He 
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He makes brick colour, by doping the filk* 
prepared with folution of galls mixed with a 
certain quantity of folution of irom hi an an- 
notta bath. ‘ 

A great variety of fha^es arc obtained by 
the mixture of brafiU logwood, archil, and galls* 
and by a browning with fulphat of iron; but 
all thefe /hades are more or lefs dlfpofed to 
fade, though they have an engaging brightness. 

The black bath diftingui/hed by the name 
of black calk, {tonneau noir) is employed to give 
thread and cotton a great numberof dark Colours* 
of which I /hall now mention a f^W inftances. 

To give a durable violet to‘thread and cot¬ 
ton, they are' fcoured in the ufual way ; a mor¬ 
dant is prepared,, compofed of two quarts of 
the bath of the black ca/k, and four quarts of 
water per pound ; this is made to boil, aqd the 
feum which form? on its furface is removed: 
when no more appears, t^ liquor is poured 
into a vat, and when it is juft warm, four ounces 
of fulphat of Copper and an ounce of fait petrq 
are diifolved in it; the ikeins are then left in 
it to foak for ten of twelve hours, wrung and 
dried. When they are to be maddered, they 
are carefully wa/hed and dipped in a madder 
bath. If a deep violet is retjuired, two atjnccs 
of verdegris are added to the bath j the colour 
' Vox.. II. A a • is 
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is rendered ftill deeper by galling the thread 
more or lefs, before it is put into the mordant, 
and by omitting the fait petre; if the propor¬ 
tion of this lall be incrcafed, and that of the 
fulphat of copper be diminifhed, the violet in- 
dines more to lilac. The mordants may alfo 
be modified in different ways, fo as to produce 
a great number of fhades. 

For the different fhades of marrone, cotton 
is galled, dipped and worked in the ufual man¬ 
ner, in a bath, to which more or lefs of the 
liquor of the black cafk has been added; it is 
then waflied in a bath, with which verdegris 
has been mixed, welded, and dyed in a bath 
of fuftic, to which folution of foda and alum 
are foraetimes added. After the cotton thus 
prepared has been cojnpletely wafhed, it is well 
maddered, then dipped in a weak folution of 
fulphat of copper, and laftly, in foap fuds. 

The proceffes by which dark colours arc 
given to printed linens are very fimple; the 
parts which have been impregnated with a folu¬ 
tion of iron, acquire in the maddering, a violet 
colour approaching more or lefs to black j thofe 
which have been impregnated with the folution- 
of iron and the acetite of alumine, take brown 
s^nd puce colour^* 


When 



ART OF DYEING* 


355 


When a fluff which has received a colour, 
is dipped in a black bath more or lefs diluted, 
the etfeft produced is fimple; it is a fliade of 
black more or lefs deep, which is united to the' 
firft colour. 

This is not the cafe when the coloitred fluff . 
is dipped in a folution of iron; for then, the 
colouring particles which were attached to 
the fluff, afl upon the fulphat of iron, take up 
a part of its oxyd, and combine with it and 
the fluff: the colour which refults from this 
union is more or lefs deep, not according to 
the colour which is pr6pcr to the colouring 
particles, but chiefly, according to the aflion 
which they exert on the iftetallic oxyd, agree¬ 
ably to the principles laid down in the firfl 
part; thus the bralil and logwood which enter 
into the comppfition of a colour, will produce 
a much inorc remaj^kable effe6l in the brown¬ 
ing, than madder or cochineal; galls and fu- 
mach will produce a flill more confidcrable 
one, though they only affefled the original 
colour by the produ6lion of a. fawn-coloured 
fhade. 

• If a black bath be prepared, or a black dye 
produced, cither in the j^iordant, or in the dye 
bath, the ingredients which are .mixed with the 
colouring fubllanccs will inflyence the refult 

A a 2 of 
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o/* the operation by the aft ion they exert on 
the black particles; thus, alum, folution of tin, 
and folution of indigo, will weaken the effeft 
which the black particles would have pro¬ 
duced : all the acids will aft in the fame man¬ 
ner, except the acetous, and perhaps fome other 
vegetable acids which have not the property 
of difiblving the black particles: it would feem 
diat nitre is capable of diifolving them, as it 
renders the colours in which it is employed, 
lighter. , ' 

As. the beft colours which can be given to 
thread and cotton are obtained from madder, 
the different means mentioned in treating of 
madder, for rendering this dye more durable 
muff be attended .to, and the colour may be 
rendered darker by different black baths. 

For fothe hazels and fnuff colours, a brown¬ 
ing wkh foot is given, a^er the welding and 
madder bath, to which galls and fuftic have been 
added; foot is fometimes mixed with this bath, 
and a browning is alfo given with a folution 
-of fulphat of iron; waln-at-peels arc fometiiries 
fubftituted for folutions of iron in browning 
colours. They have a great advantage for tho 
wools intended for tapeftry, for the colour does 
not grmv yellow by long expofure to the air, 
jttr^liBppens in the browning produced by iron, 

but 
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but remains a very long time without change; 
it has indeed a* dull hue, which is proper for 
/hades, and to reprefent the colour of the flefh 
if. old figures, but which would produce only 
dull and heavy colours in ftu/Fsj the goodnefs 
and cheapnefs of this colour however, ought ■ 
to render its ufe more extenfive for gVave co¬ 
lours, which are fometimes fafiiionable, at lealt 
in common ftuflFs. 

An infinity of /hades are made by this brown¬ 
ing at the Gobelins; to produce an a/fortment 
of thefe, a boiling with tartar and alum of differ- 
ent degrees of flrcngth according to the /hades 
required, is given to the woollen yarn, which is 
then fucceflively dyed red, yellow, or feme 
other colour,' recurring to the bath from which 
we wi/h to obtain a greater efieft. When the 
colour is found to be of the proper /hade, it is 
left for a longer or /horter time, in a bs^th of 
walnut-peels of a degree of ftrength adjufted to 
the end propofed. This browning is alfo em¬ 
ployed for filk, but then, the bath mull be 
fcarcely warm, that the inequalities to which it 
is very liable may be avoided. 


Aa 3 
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D E S C R I P T I O N 

OF THE ' 

TRANSLATOR’S APPARATUS 

For the Diftillation of Acids and 
other Substances. 


^The Plate being upon the Scale of about an Inch to a Foot. 


A IS the retort, the neck of whicli is 
ground into and pafl'ed through the 
thick ftopper B, reprefented below feparately 
at b, witli its ground ftopper a, which may 
be put in when the neck of the retort is 
withdrawn. The external part of the ftop¬ 
per B is accurately ground into the wide 
neck of the receiver C, the narrow neck of 
which is ground ii\to the wide neck of the 
receiver D, the narrow neck of which js 
ground into that of the receiver E ; in the 
receiver D there is alfo anther aperture in 
its fuperior part, into which the tube H open 
at both ends, is fitted by grinding, fo that its 

low’t^r 
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idwer extremity may reach to the lowermoft 
part of the receiver, and confequently be 
immerfed in any fluid that may be contained 
in it. Into the fmall neck of the receiver D, 
there is alfo gjround a crooked tube I, forming 
a little more than one fourth of a circle, open . 
at both ends, and extending to very near the 

lower part of the receiver E, the fmall neck 

•• 

of which receives a flmilar’ crooked tube K; 
and is received into the wider neck of F, 
which receives the tube L in like manner, 
and is received into G, the narrow neck of 
which alfo receives a crooked tube M N, open 
at both ends and bent as reprefented in^the 
plate} fo as to convey any aerial fluid into 
the fmall inverted cup, where it is collefled 
and directed to pafs by the hole reprefented 
in the plate, into one of (he four inverted 
bottles placed above it, by means of the move- 
able frame P; which having four notches to 
retain the bottles in an upright inverted^ pofi- 
tion, is moveable on the centre fupport kept 
ftcady by means of a heavy leaden foot, in the . 
centre of a flat pan of water, which covers 
the mouths of the bottles. The water wbi.ch 
ilTues from the bottles when the air is intro¬ 
duced, and which .would make the pan ovef- 
is dire^ed by a notch in its lip, and the 

A a 4 . pipe 
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pipe Q, into the bucket R placed under the 

frame, which raifed upon four legs ferves to 

fupport the whole apparatus, the different parts 

of which being fucceffively applied to each 

other, beginning with the receiver C, are kept 

. in a fixed poiition by flips of wood hollowed 

out fo as to fit the curvature of the receivers, 

as reprefented below detached at S s. Heat 

is applied to the*«iatter contained in the retort 

A, by means of the lamp placed below it, 

which is upon Mr. Argand’s principle, and 

a very ufeful acquifition to the laboratory: 

of this 1 reprcfents the chimney which is moft 

conveniently made of thin metal, as brafs, 

copper, or common tinned iron plate, which 

being opake, the flame of the lamp within is 

not feen. Metallic chimneys are preferred, 

becaufe they are tk>t liable to be broken, and 

becauib it is the heat and not the light which 

is here wanted; 2 is the bent wire ferving*to 

clcva^ or deprefs the wick; 3 the refervoir 

♦ 

for the oil j 4 the fupport of this, ‘ with a fmall 
cup to receive the oil which may drop from 
within the wick without being confumed ; 5 a 
pin with its ferew for fixing the lamp at any 
diftance from the retort. 


3 
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Of the Vfe and Advantages of the above 

Apparatus. 

IN the annexed plate, the apparatus is re- 
prefented as employed in the diftillaticgi of a 
fubftance, die vapours of which condenfe with 
^difficulty, fuch as the oxygenated marine acid. 
Let it be fuppofed then that the common fait, 
and calx or oxyd of manganefe have* been put 
into the retort: the vitriolic acid is next intro¬ 
duced by means of a retort funnel; and this 
being withdrawn, the neck of the retort is 
immediately introduced into the ftopper B, 
' the other parts of the apparatus being previ- 
oufly difpofed as in the plate. The lamp is 
then brought under the retort, but at a mo¬ 
derate diftance, that the retort may nbt be 
cracked by the too I'udden application of the 
heat, nor the vapours be driven over too 
rapidly into the rece^ers. As foon as the 
heat is applied the fait is rendered fluid by the 
vitriolic acid, and the marine acid getting pure 
air from the manganefe, begins to pafs over 
into the receiver C, in the ftate of Qxygenated 
marine acid : into this,' no water has been put, 
in order that the vapours of the common 
marine acid may here be condenfed feparately. 

The 
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The vapours of the oxygenated acid meeting 
with no water here, pafs into the receiyer D, 
where a fmall quantity is put, by which a part 
is condcnfcd, but another part paifes over into 
the receiver E ; but for this purpofe it muft 
go through the Uibe I to the bottom of the 
water which is placed in that receiver, and 
that part which is not condenfed there, muft 
rife up through it in bubbles as reprefen ted in 
the plate 1 thefe, circulating in the receiver E 
if not condenfed, will pafs through fc,, and 
the water in F into its upper part, and in like 
manner to L, where if not condenfed, they 
will be conveyed through the tube M N by 
means of the cup into the bottles, each of 
which will in its turn be brought over the 
little cup, while the others being filled with 
the air, will be removed and replaced by frcfii 
ones filled with water, without any lofs of the 
air, or interruption to the procefs : at the fame 
time all inconveuience^from the overflowing 
of the water will be obviated by the tube Q. 
To thofe who. have been accuftomed to em- 
ploy the diflercnt kinds of apparatus hitherto 
In ufe for the diftillation of the acids, particu- * 
larly the marine acid, .1 conceive the advan¬ 
tages of this will be fufliciently evident j but 
to thofe who have had little or no experience 

in 
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in this refpeft, it • may not be improper to 
mentiQn a few particulars. Firft then, in this 
• apparatus, there is no neceffity for having the 
retort tubulated, for the neck of the retort 
being ground into the ftopper B, is as eafily 
introduced into that while fitted into the firft 
receiver, as the ftopper would be into the 
fuperior opening in the retort. This joint is 
more likely alfo to be clofe, as the heck of 
the retort is expanfled when heat is applied, 
rather fooner than the orifice into which it is 

inferted, bicaufe it is to the retort that the 

« * 

heat is morie immediately applied; whereas in 
the tubulated retort, the reverfe of this takes 
place, the opening being in the retort itfelf, 
and the ftopper being foreign, and heated only 
through the medium of the retort. The neck 
of the retort is ground into the piece B, and 
not into the receiver C, becaufe the retorts 
being much more frequently broken, the neck 
of this receiver. would^,foon be worn out by 
the grinding.; befides in this way, when the 
retort is broken, the reieiver being large, is 
not fo conveniently ground as the piece B, and 
•it is alfo in this way conftantly preferved clean, 
and never dirtied by the fand or other fub- 
ftances ufed in grinding. In the receiver D, 
there is the tube H, which being open at both 

ends^ 
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ends, but having its lower extremity immerfed 
in the water, allows a paflage for the<atmo- 
fpheric air downwards, when the vapour is- 
fuddenly condenfed by the diminution qf heat; 
but prevents the efcape df the vapour upwards: 
for when the vapour prcffes on the furface of 
the fluid in D with an increafed force, a 
column of the fluid there, is raifed in the 
tube which is fomewhat more than equal in 
height to the perpendicular altitude of the 
immerfed parts of all the other tubes taken 
together. 

This tube, which has been called a tube of 
fafety, is an ufeful addition to the apparatus, 
and is faid to be the invention of a Mr. Welter. 
In Mr. Lavoifier's apparatus there is one to 
each of the bottles, but this does not appear 
to me to be neccffary, as the abforption is 
never rapid except in the retort, and the firft, or 

i 

at moft, the two fitft receivers ; and in ^he ap- 
par^ttus here reprefented, there is no crooked 
tube between the firfl; and fecoqd receiver, 
which might convey the liquor of the fecond 
into the firft receiver. When only one tube 
is employed, the quantity of fluid at firft puf 
into D Ihould be but Tmall, as a part of that 
from E may poffibly pafs over into D. 


This 
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This apparatus has many advantages over 
any that I have feen. Its joints are ground 
inilead of being luted, and I always find that 
the purity of the produft is injured by lute, 
either during the operation^ or when the. pro¬ 
duct is removed: as all the joints are con-, 
centric, they are eafily ground j the joints are 
very ftrong : many of the joints cover others, 
fo = that fome of them may be bad without 
much injury to the apparatus ; any of the 
joints of the tubes I, K, I., for inftance, may 
be bad, with very little inconvenience, as any 
perfon may be convinced by leaving any of 
the tubes a little loofe. When a moderate 
degree of heat only is required, we have no 
occafion for a furnace, a lamp anfwering the 
purpofe of one completely, and indeed having 
leveral advantages over it. 

For firft, w€ have the heat more immediatelv 
in our power, as we can ftiife, or lower, or 
remove it altogether, by merely changing die 
elevation of the lamp, and we have an eafy 
rule for this management of the heat, in the 
velocity with which the air bubbles pafs through 
the fluid in the different receivers, and in the 
height of die fluid in- the tube H. It may 
not be improper to remark that when the heat 
is fuddciily removed, if the diameter of the 

tube 
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tube H be fmall, it will be proper to blow U 
little air through it, left the water ftiould get 
into the receiver I) from E. 

Secondly, it enables us to eftimate the 
weight of the prodpfts at any time during an 
• -operation : the weight of the retort and ingre¬ 
dients having been previoufly noted, we can 
at any time during the procefs that wc judge 

proper, remove the retort, ftopping the hole 

* • 

from which it was withdrawn with tlie fmall 
ftopper a, weigh it, and return it, (this need 
not take up more than half a minute) and in 
the diftbrcncc of the weights, we have the 
weight of the produft. 

In every cafe where the lamp is fuddcnly 
withdrawn while the retort is hot, and always 
whert an operation js finifhed, it will be proper 
to furround the retort with a quantity of dry 
tojv, flannel, or any other rare fdbftance which ' 
tranfmits heat very flowly, that it may not be 
cracked by the fudden change of temperature : 
another circumftance which fliould be attended 
to, in order to prevent the breaking of the 
retort, is, that its neck fhould be placed with 
fuch a degree’ of inclination, as to allow the < 
drops formed in it by the condenfed ftream, 
to run freely into the receiver; as if they 
fhould fall bdek, - when the refiduum in the 

retort 
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retort is growing dry, they will certainly crack 
the hot glafs. • In the apparatus which the 
annexed plate reprefents, this end is accom- 
plifhed by inclining the fupport of the whole 
apparatus as there reprefented ; but it may be 
done in a way which I have adopted fincc that 
drawing was made, and which feems preferable 
in fomc refpcfcls, 'particularly in this, that it 
admits of the fupport being horizontal, which 
enables us to put more water into the receivers. 
I'he retort is made to incline by the hole in 
the piece B, which receives its neck palling 
obliquely through it, fo as to make the end 
of the retort within the receiver to dip con- 
fiderably, while its own external part ground 
into the receiver C, is in a horizontal pofition: 
it is perhaps needlcfs to add, that by varying 
the .fliapc of the receivers, their elFetl, may 
in fornc meafiire be varied ,* thus by making 
them of an elliptical fliapc inftead of globular, 
if the Hiort axis of the ellipfes be placed 
horizontally, we may proportionally incrcafe 
the prelTure of the uncondenfed vapour on 
the furface of the fluid they contain, whereas, 

. if the long one he placed in that dirctlion, . 
Nve may increafe the furface of the fluid ex- 
pofed to its aftion. It feems alfo unncccfTary 
to obferve, that if the ufe of a furnace be 

* preferred 
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preferred to that of th^r lamp, all the ‘other 

advantages of the apparatus redaain the fame ; 

# 

and if the retort be of a large fize, that a 
furnace muft necelfarily be emplc\yed, as the 
neck of the retort might not be able to fupport 
the weight of the matter it contained. 
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A C ETIT E S, falts formed by the union of the 
acetous acid, or tiidilled vinegar, with different 
bafes. 

Acetite 'if Ahon, acetated clay. 

■— Ammoniaraif Miudcreriis’s fpirit, 

— of Copper, cryltals of venus, or didilled verdegris. 

•— of Lead, fiigar of lead. 

— of Lime, acetous fait of lime. 

A^cid Acetous, dillilled vinegar. 

— Carbonic, fixed air, aerial acid, mephitic acid. 

■— Citric, lemon juice. 

— Gallic, gallic acid, aflringent principle. 

— Muriatic, marine acid, fpirit ol fait. 

- oxygenated, tlephlogifficaled marine acid. 

Nitric, dephlogiiticatcd nitrous acid, white nitrous 
acid. 

■— Nitrous, plilogifticated nitrous acid, fmoking fpirit 
of nitre. 

■— Nitro-muriatic, aqua regia. 

— Oxalic, acid of ftigar, of forrel, faccharine acid. 

— Phofpkoric,, acid of phofphorus. 

— PruJ/ic, colouring matter of pruflian blue. 
Sidphureous, volatile fulphureous acid, volatile Vi¬ 
triolic acid, phlogiflicated vitriolic acid. 

— Sulphuric, vitriolic acid, oil of vitriol. 

— Tartareous, acid of tartar. 

Alcohol, fpirit of winp. 

B b 


Almnint, 
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Jlumifie, earth of alum, pure argillaceous earth, pure 
clay. 

Amm-jniact caudic volatile alkali, volatile fpirit of fal 
ammoniac. 


B 

Barytes, bafis of heavy fpar. 

c 


Caloric, matter of heat. 

Carbone, pure charcoal. 

[^arbenats, falts formed by the union of the carbonic 
acid with different bafes. 

Carbonat of Alumine, aerated argil. 

of Ammoniac, concrete volatile alkali, mild volatile 
alkali. 

— cf Lime, chalk, aerated calcareous earth. 

— of Magnefia, magnelia alba of the fhops, aerated 
magnefia, muriatic earth. 

— of Pot-ajh, fait of tartar, mild vegetable fixed al¬ 
kali, fait of wormwood, aerated vegetable fixed 
alkali, fait of tartar, mephitic tartar. 

— of Soda, natrum or natron, marine or mineral 
alkali, crydals of foda, aerated foda, mild mineral 
alkali. 

E 

Ether Sulphuric, vitriolic ether. 

G 

Gas, gas, elafilc fluid, aeriform fluid. 

— Azotic, phlogiflicated air, i^logiflicated gas. 

— Carbonic Acid, fixed air of Dr. Black, mephitic gas ^ 

— Ltydrogen, inflammable air, inflammable gas. 

— Muriatic Acid, marine acid air or gas of Dr. 
Prieltley. 

— Oxygen, vital air, pure air, dephlogifticated air of 

Dr. Prieftlcy. , 

Muriats, 
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MuriatSi falts formed by the union of the muriatic 
acid with different bales. 

Muriat of Alumine, marine alum, muriated clay. 

— of Ammoniac^ fal ammoniac. 

— of Mercury corrofkue, corrofive fublimate. 

— of Pot’ajhy Sylvius’s febrifuge fait, regenerated fea- 
falt. 

of Soda, fea-falt, common fait. 

N 

Nitrats, falts formed by the union of the nitric acid 
with different bafes. 

Nitrat of Alumine, nitrous alum, argillaceous nitre. 

—' of Ammoniac, nitrous fal ammoniac, ammoniacal 
nitre. 


O 

Oxalafs, falts formed by the combination of the oxalic 
acid with different bafes. 

Oxalat Acidulous of Pot-ajl), common fait of forrel. 

Oxyd, calx. 

— of Iron, y»Uow, ochre. 

Oxyds of Lead, calces of lead. 

Oxyd of Lead, zvhile, by the Acetous Acid, white lead. 
of Lead, femi vitreous, litharge. 

Oxygen, bafis of vital air, acidifying principle. 

P 

Pot-ajh, cauftic vegetable fixed alkali. 

PruJJiats, falts formed by the union df the pruffic acid, 
or colouring matter ot pruflian blue, with different 
bafes. 

Prujpat of Pot-afi, faturated ferruginous, pruffian al¬ 
kali. 


Soda, 


Bhse 
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So(/<i, cauftic foda, marine alkali, mineral alkali. 

SuJphatSy falts formed by the combination of the’ ful- 
phuric acid with different bafes. 

Sulphat of Alumlue^ alum, vitriolated clay. " 

— of Copper, roman vitriol, blue iflone, vitriolated 
copper. 

• of Iron, green copperas, fait of fteel. 

— of Lead, vitriol of lead. 

— of Lime, vitriolated lime, feleniie, gypfum, plafter 
of Paris. 

— of Magnefta, vitriolated magnefia, cpfom fait. 

— of Pot-ajh, vitriolated vegetable alkali, vitriolated 
tartar, vitriol of pot-afli. 

Sulphurcls Alkaline, alkaline livers of fulphur, alkaline 
hepars. 

Snlphuret of Antimony, crude antimou]^. 

— of Pat-ajh, liver of fulphur, having for bafis the 
vegetal^Ie alkali. 


Tartrites, falts formed by the combination of the tar- 
tarcous acid with different bafes. 

Tart rite Acidulous of Pot-ajh, tartar, cream of tartar/ 
cryftals of tartar. 

— of Pot-ajh, foluble tartar. 
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*♦* When B is placed before the firft number referring to 
a page in any article, it is to be underftood that the fecoiid 
volume is referred to through the whole of that article. 



A cacia flowers, 
B 288. 

Acetitc of copper, 269, 
271—ufcj I) dyeing black, 
C73—fnlphal of copper 
and pot-alh may be fub- 
fliuiled for it, 27.}. 

— of lead, 30, 27,5—pre¬ 
paration of, 277. 

Acid obtained from w'ood 
by diflillation, 24.1. 

Acid accto-cilric, B 244, 
288. 

— acetous, 243. 

— muriatic, mode of pre¬ 
paring, 222—witli vo¬ 
latile alkali, forms fal 
ammoniac, 226 —with 
mercury, corrolive fub- 
limate, 226. 


Acid muriatic dcphlogifti- 
cated, 7. 

-oxygenated, its' ef- 

fe6ls on lilk, 71—differ¬ 
ence from common ma¬ 
rine acid, owing to the 
cjuantity of oxygen it 
contains, 227—mode of 
preparing, 228—appara¬ 
tus for, by the tranllator. 
Vide plate and deferip- 
tion—its compound with 
pot.-afli, 231. 

— nitric, its cffeils on 
wood according to Mr. 
Brnnwifer, 65—renders 
whitefilk yellow accord¬ 
ing to the obfervations 
of de la Folic, 67—of 
• Mr. Gmelin, 67—the 
B b 3 mpre 
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more dephlogi fticated the 
greater the efFe£t, 6g~ 
this yellow not from iron, 
70—whenftrong, the filk 
is diflblved with the ex¬ 
trication of azot, 70— 
mode of preparing.z 16— 
tranflator’sapparatus for. 
Vide plate-theory of its 
formation, 219. 

Acid nitro-muriatic, mode 
of preparing, 232 — to 
make folutioHS of tin, 

233*. 

— oxalic, 243. 

•—pruffic, B 103. 

— fulphuric, 208—mode 
of preparing, 209 —its 
qualities, 211—concen¬ 
trated, employed to dif- 
folve indigo, 212, 293. 

— fulphureous, fome ef- 
fe6ls of, 72, 293. 

Acids, what, 208. 

Alder, 308. 

Aflsea fpicata, B 2. 

Alkali, prufliat of, 11. 

Alkalis fixed, 279. 

— — mineral, how pre¬ 
pared, 286—how puri¬ 
fied, 286. 

— — vegetable, 279—- 
caufiic, 280—its proper¬ 
ties, 280—mode of pu¬ 
rification, 281—howpre- 

ared, 283—when puri- 
ed, may be fubfiiluted 
for fait of tartar or cen- 
dres gravelees, 285. 

^lum, what, 24^ —ho\y 


prepared, 246 — theory 
of, 247—commonly con¬ 
tains iron, 250 -- Mr. 
Chaptal’s mode of pre¬ 
paring it, 251—isdecom- 
pofed by alkalis, carbo- 
nats lime, and mag- 
nefia, 253 — afTumes a 
cubical form by the ad¬ 
mixture of lime and cau- 
ftic alkalis, 254—its ufe 
in the formation of lakes, 
255—neutralized, B 2,5. 

Alumine, 29—dccompofed 
by wool, 34 — attra£ls 
animal fubftances, 36— 
colouring parts of vege¬ 
tables, 36 —diflblvcs in 
caufiic alkalis, 2^5. 

Amaranth, B. 

Anarcardium, B 1. 

Animal fubftances, abound 
more in azot than vege¬ 
tables, 121—deftroys the 
caufticity ofalkalis,i22— 
adion of acids on, 122. 

Annotta, B 271 —watery 
dccoftion, B 272—how 
affeiSled by acids, alkalis. 
&c. 272—feldom ufed 
for wool, 273 —procefs 
for filk, 273-for cotton, 

® 77 - . . ^ . 

Anthemis tincloria, B 277, 

Aqua fortis, 21,5. 

*— — of foap-boilers, 289. 

— regia, 232. 

Archil, B 217—method of 
preparing it at Florence, 

B 
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B 216—method of dif- 
covering whether a li¬ 
chen will yield archil or 
not, 219—gives out its 
colour to water, volatile 
alkali, and alcohol, 22c— 
method of dyeing with, 
221 —employed princi¬ 
pally for deepening co¬ 
lours and giving them a 
bloom, 222—its durabi¬ 
lity incrcafed by folution 
of tin, 224. 

Arfenic, 296—oxydof, 297 
combines with fixed al¬ 
kali, 297. 

Aflringent principle, folu- 
ble in fixed and volatile 
oils and ether, 79—ex¬ 
periments of Scheele on, 
83—of the author, 87— 
different from the gallic 
acid, 90—not the fame 
in all vegetables, 91— 
precipitates iron from all 
acidsexceptthofe ofphof- 
phorus and arfenic, 95— 
abundance of charcoal 
the eflcntial charat^crif- 


tic of, loy-rccapitula- 
tion of theory of, 112. 

Aftringents, what, 74 — 
precipitateiron.mercury, 
copper, zinc, cobalt, fil- 


ver, and gold, 77—pre¬ 
cipitate of iron is of a fine 
deep blue, 78—adlion of 
alkalis and acids on this 


precipitate, 78—experi- 
paenrs of *Mcirrs. La- 


voifier, Vandermonde, 
Fourcroy, and the au¬ 
thor on, 101—effedls on 
iron, B 3—ufe in dyeing 
black, 28. 

Azure, 136. 

B 

Barilla, 287. 

Ballard faifron, B 22^. 

Berberry, B 287. 

Betula alba, B 299. 

Billon, B ^12. 

Birch tree, B 299. 

Bixa Orellana, 271. 

Black calk, B 20. 

Black, produced naturally 
by fome vegetable juices, 
B i"by aftringents and 
iron, 3—particles thus 
formed, blue, 3—thisren- 
deredblackby the air,4— 
woollen cloth dyed black 
according to Mr. Hel- 
lot’s procefs, 4—without 
a blue ground, 6—ufc of 
logwood in dyeing, 7-- 
dyed with uva iirh, 8— 
for dyeing filk, 9—heavy 
and light blacks, what, 
10—galling for, 11, 1^— 
black vatcompofition of, 
j 2~common method of 
dyeing filk, 13—rinfing, 
foftening, 14 -- Genoa 
method, 16—in this the 
quantity of fulphat of 
iron too fmali, 17—Mr. 
Angles’s method, 18— 
B b 4 Imea 
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linen and cotton diffi¬ 
cultly dyed black, 20— 
method followed at Rou¬ 
en, 21—at Manchefter, 
23 —according to Mr. 
Guhliche, 2 4—according 
to Mr. Bennie, 2^5—his 
procefs for high and low 
priced goods, 26, 27— 
author’s remarks on the 
different procclfes, 28— 
ufc of galls in dyeing 
wool, 28 —of fnniach, 
00—a blue ground nc- 
celfary to dve black, 31 
procefs for filk, 3a—filk 
has little attraclion for 
the blai k particles, 33 — 
the iron lliotild be more 
oxydated than for wool, 
36—experiment to prove 
this, 37—mixture with 
other colours, 346. 

Bleaching, theory of, rp. 

Blue, method of dyeing by 
indigo, B 77—may be 
dyed withpaflclor woad, 

78— modeofpreparingthe 
bluevatswithpaflcl, 78— 
ground of thefc, what, 

79— flower of, what, So- 
repelled vat, 80— means 
of recovering it, 81 — 
method of dyeing cloth 
and wool in the blue vat, 
83—indigo vat, 86—me¬ 
thod of dyeing filk, 87— 
cannot be made of a 
very deep colour by in¬ 
digo alone, 89 — royal 


blue, Sg—fine, 90—for 
dyeing raw filk, 90—for 
dyeing linen and cotton, 
90--method employed at 
Rouen, 92—Mr. HaufT- 
ni.rn’s, 94 -- Scheffer’s, 
96—Mr. Oberkampf’s, 

^ 7 - 

Blue printing, 63, 68, 96. 

— prullian, io2—means of 
dyeing with, 102 — by 
Macquer, 104—by Abbe 
Menon, 103—another, 
J06 — this cfdour not 
changed by the air or 
acids, 108. 

— faxon, 67, 98 —Berg¬ 
man’s experiments on, 
98—on wool, 99 —filk, 
thread, and cotton, 100, 

Bois janne, B 268. 

Brafil-jiiice, B 242. 

Brafil-wood, 23,116, 238— 
gives mit tlic whole of 
its colouring matter to 
boiling water, 238—ef¬ 
fects of acids, alum, &c. 
on its dccodtion, 240-- 
method of dyeing wool 
with, 243 —Mr. Poer- 
ner’.s procefs, 243—Mr. 
Guhliche’s, 244 — to 
dye filk with, 243 —to 
dye cotton with, 230— 
the affringent principle 
feems to render the co¬ 
lour more permanent, 
232. 

Brevet, what, B 88. 

Brownings^ B 346. 

Bucket, 
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Bucket, how much, B 
147. 

C 

Caloric, 4. 

Caldrons, 1^8. 

Cxfalpinia, B 238. 

Camomile, B 279. 

Campeacliy wyod, B 254. 

Carbone, 6. 

Carbonat of foda, 288. 

Carthamus, 15 — Contains 
both yellow and red co¬ 
louring matter, B2;2 j— 
adllon of alcohol on it, 
226 — preparation for 
dyeing, 227—feeds good 
food lor fowls, 229—its 
colouring part dilh'Ived 
bv ialis to render it 
lit foidyeing, 230—mode 
of dveintr with it, avooI, 
lilk, 232 — baths of, 
Ihould be ufed as quickly 
as pulliblc, 234 — at¬ 
tempts to dye cotton 
with, 23b. 

Carmine, B i8o. 

Calhew nut, B 1. 

Cendre de varech, 288. 

Cendres gravelces, 283. 

Clay common, what, 251. 

Cochineal, B 169 — at¬ 
tempts to introduce into 
St. Domingo, tyi — 
mvks of its goodnefs, , 
172—cflx'dls of acids, al¬ 
kalis, iic. on, 174 — 
proportion of colouring 


matter in, determined 
by oxygenated muriatic 
acid, 177 — dillindfion 
between and madder, 
180—ufe in dyeing linea 
and cotton, 264. 

Coccus ilicis, B 205. 

Coccus polonicus, B 2t2. 

Colour, phyfical theory of, 
1—Deleval’s, 2 —New¬ 
ton’s 2--c1Fc£}s of water, 
acids, alkalis, foap, upon, 
4,5—of oxygenated mu¬ 
riatic acid and air, 46— 
feeni to produce a kind 
of coinbuftion, ,70—cf- 
fedls of light on, 53— 
Mr. Senncbicr’s experi¬ 
ments on, 54 —the ^lu- 
thor’s, ,5,5 — Beccarias, 
^6—obfervation of Du¬ 
fay refpedting, 38 — 
means of judging of th<? 
goodnefs of, 178— expe¬ 
riments of Dufay on this 
fubjedf, i79--by proofs, 
182—by the oxygenated 
marineacid, 186—which 
cuts, B 101, 185—fawn, 
B 290 — produced by 
many vegetables, 299— 
principally by walnut- 
peels, 296—theory of its 
proctudfion, 301—com- 
parifon of this with yel¬ 
low, 302. 

— buff, 191. 

— canary-bird, 264. 

— capucliin, 191. 

-- cherry, 192, 234. 

Colour 
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C9^ur coffee, 192. 

— dun, 192. 

— fawn, B 290. 
gold, 264. 

— jonqullJe, 191, 264. 

— lemon, 267. 

— nut, 
olive, 329. 

— orange, 191, 234. 

— pomegranate, 191. 

— poppy. 234- 

— role, 192, 234. 

— fnuff. 

Colouring particles, cover 
only a part of the fluff, 
14—divided into extrac¬ 
tive and refinous, 15— 
poflefs chemical proper¬ 
ties, 22—precipitate ox- 
yds and alumine, 22-- 
have different attraiSlions 
for wool, filk, and cot¬ 
ton, 22—Dufay’s expe¬ 
riments on this fubje£l, 
23—their attraftions for 
menflrua, 23~for mor¬ 
dants, air, and light,24— 
modifications of confi- 
dercd, 24—by acids, 26— 
by theftuff, 27~attra£led 
by alumine, 37—lefs af- 
fefted by the air when 
combined than uncom¬ 
bined, 63 — experiment 
with cochineal to prove 
this, 63. 

— fubflances, means of 
afeertaining their good- 
nefs, 188. 

Colours mixed, B 300. 


Colours blue and yellow, 
B 308. 

-and red, B 324. 

— red and yellow, 341. 

Colours Ample, 11. 

■— compound and differ¬ 
ence between, B 300. 

— compound, 306. 

Compolition, 233 — Mr. 

Vogler’s mode of prepa¬ 
ring it, Hcllot’s, 234— 
Mr. Poerner’s and Mr. 
Guhlichcs, 235—the au¬ 
thor’s, 236— theory of 
its a£lionon colours, 237 
moft advantageous mor¬ 
dant ufed in dyeing, 238 
fubjeft to turn, how 
avoided, 238, B 102, 
188, 201—of Mr. Giros 
de Gentilly, defeription 
of, B 331—theory of, 
339 - 

Copperas green, 6—Vide 
Uilphat of iron. 

— white, 6—Vide fulphat 
of zinc. 

Cotton, 14,5 — differences 
in, 146—fcouringof, 147 
aluming of 147—galling 
of, 148—dyeing black, 
B 22. 

Cow-weed, 287, 308. 

Crimfon, B 19^—for dye¬ 
ing at once, 196 —for 
faddening, ipy—in half' 
grain, 197—to dye filk, 
198—proofs for, 200 — 
compofition for, 201— 
Scheffer's procefs for 

dyeing, 



INDEX. 


379 


dyeing, so2 — author's 
experiments on the fub- 
je(S; 203. 

Crimfon falfe, 245. 

Curcuma longa, B 279. 

D 

Deboulli, 104, 182 —in- 
ftrU(Slionrefpc6ling, 194. 

Dip, what, 162. 

Dyeing,vide introdu£lion— 
art of, what, j 5—theo¬ 
ries to explain the co¬ 
lours produced in, 16-- 
that f)t Mr.l^ocrner, 16— 
of llellot, 17—of Mac- 
quer, 18—of Dufay, 19— 
of Bergman, 21—carried 
on molt advantageoufly 
in large manufafclories, 
\r^6, i6'o. 

Dyc-h oufe, couftru£lion 
of, j.-jS. 

Dyers broom, B 278. 

F 

Felt, curious obfervations 
on, by Mr. Monge, 127. 

Felting, operation oi, 129. 

Fenugreek, B 279. 

Fcrmanbucca, B 238. 

Field-broom grafs, B 308. 

Flax,. 149 -- watering of, 

* 1/50—cxperiincntson, by 
Mr. Rolier, 151 — by. 
Mr. Prozet, 152—by the 
prince of St. Sever, 153 
by Mr. Bralc, 155 — 


when to be dyed, fliould 
be alumed and galled 
like cotton, 156. 

French berries, B 282. 

French marygold, B 285. 

• Fuel, 163—comparifon of 
the different kinds of* 

* 75 - 

Fulling, 132. 

Furnaces, Dr. Black's con« 
flruftion of, 171. 

Furze, B 287. 

Fuflic, B 268—effefls of 
acids, alum, Uc. on its 
decodlion, B 269—me¬ 
thod of employing it, 
270. 

G 

Galls, infufion of, B 26. 

Galling, 10,5. 

Gall-nut, what,7,5—almoft 
totally folublc in water, 
76—nearly fo in alcohol, ‘ 
76—produds by diftilla- 
tion, 78 —infufion of, 
reddens blue paper, 79— 
ededs of alkalis', acids, 
and livers of fulphur on, 
79—ad on iron filings in 
the cold, 80—this mix¬ 
ture produces inHamma- 
ble air, 80. 

— white, contains no gal¬ 
lic acid, 91. 

Genipa americana, B 2, 

Golden rod, B 285. 

Graine d’Avignon, B 282. 

Gray colours, produced in 

two 
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two ways on wools, B 
38, 39—barh for, Ihould 
not boil, 40—on filks, 41 
on linens and cottons, 
42. 

Green, B 308 — produced 
by the adinixture of blue 
and yellow, 309 —may 
be bciT-.’.n with either co- 

o 

lour,309—00 filks,311— 
life of fuflic in, 314-- 
Mr. Poerncr’s procefs 
for dyeing, 31,5—accord¬ 
ing to Mr. Guhliclie, 
316—on linens and cot¬ 
ton, 320—with pruflian 
blue, 321. 

— englilli, to make, 319. 

— parrot, 309. 

— fa\cn, 312. 

— fea, loS—dutch mode 
of preparing, toq. 

Ground, to give .1 colour, 
162. 

Gi ound of the blue vat, 
B 79. 

Guefdre, B 77. 

Guefdron, B 77. 

H 

Heat, theory of, 1C4 -Dr- 
Crawford’s note to, 168— 
application of the theory 
of, to the ffruwure of 
furnaces, 170. 

Haemaifixylum campea- 
chiatuim, B 254. 

Hydrogen, 6. 


I 

Indigo, fe 10, J,5--neithcr 
folublc in water nor al¬ 
cohol, i,3--digefledwith, 
B 48—leaves a very large 
quantity of charcoal m 
diflillation, 109—means 
of afeertaining thegood- 
nefs of, 189-by what 
plant produced, B 44-- 
mefhod of preparing it, 
44—differences in, 47— 
flower, coppeiy, 47—is 
partly folublc in water, 
47--this a mode of pu¬ 
rifying it, 48—effedls of 
alcohol on, 48-of ether, 
49—folublc in concen¬ 
trated fulphuric acid, 49 
not in dilute, 49—preci¬ 
pitated, what,^o--efFe(Sl.s 
of nitric acid on, 50— 
as obferved by Mr.Hanlf- 
man, ^1—effects of the 
marine, and other acids 
on, ,52—mode of deter¬ 
mining the goodnefs of 
by oxygenated muriatic 
acid, 53—effects of al¬ 
kali on,,54—of fire, 54— 
colour of, not owing to 
iron, ,5,5—analyfis of, by- 
Bergman, ,5,5--contains 
more coaly matfci: th^n^ 
any other vegetable fiih- 
flance, ,57—this therea- 
fon of the durability of 
its colour, 59—theory of 
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the action of alkalis, 
lime, and livers of arfc- 
nic o;i, 60 —phlogiflic, 
62—antiphlogiftic, 63— 
cffedlsot crudeanriinony 
on, 67 — fomc experi¬ 
ments on, with caultic 
alkali and iron filings, 
&c. by Mr. IJaullinan, 
68 ~ may be extracted 
from paflel, 7 2--vat how 
prepared, 86. 

Indigo burnt, w'hat, 

Ink, how formed, 76 — 
experiments on, 8o,u,-,— 
acquires a deeper bla».k 
by expofurc to the air, 

, 97 - 

Inflammable lubilancc, 5. 

Intermedes, 9. 

Iron, folution of, for dye¬ 
ing black, B 24, 26. 
folution of, in acetous 
acid, 261—in nitric acid, 
261—in marine acid, 
262. 

<— quantity of, contained 
in oak, 10. 

Ifatis, B 69. 

K 

Kcrnies, B 205-»defcrip- 
tion of the gathering of, 
by Mr. Chaptal, 207— 
roSye worfted with, 209. 

L 

Lac, B 213-diiFerent kinds 


of, B 214—befl kind for 
dyeing, 215 — employed 
for dyeing red morocco, 
216. 

Lilac, B 324. 

Lizari, B 115. 

Logwood, B 254—juice of, 
255—clfedls of acids, al¬ 
cohol, &c. on, B 2,/},5— 
produces a -blue colour 
by mixing verdegris with 
the bath, B 2^7—prin- 
cijial coufumption is for 
L'buks, B 257 —to d)c 
filk with, B 2^/, 

Lucern, B 284. 

M 

Madder, B 110 — different 
kinds of, Ill-prepara¬ 
tion of, 112—Mr.d'Am- 
buurncy’s experiments 
on dyeing with the frclh 
root, 1 i4--its colouring 
matter folublc in a!co- 
hoh 11,5—elfeft of oxy- 
gMiated muriatic acid on, 
iiO—experimentsof Mr. 
Watt on, 1 ir>--DroCf;fs 

A 

foj dyeing woo! \ i h, 
12 1—with the a.iniiivia 
cl folution <>i (in, ic i— 
proecTs for filk 

with, according to de la 
Folie, 12.5—according to 
Mr. Gnhliche, 126 —■ 
procefs for dyeing linen 
and cotton with, 127— 
Mr. Vogler’s experi- 

jnents 
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menfs on, 127 —with 
alum, common fait, &c. 
129—with arfenic, 130— 
with pot-afh, glue, &c. 
131—with galls, 132— 
with folution of nitrat 
of lead, 133—with fo- 
liition of cobalt in aqua 
regia, 134—with nitrat 
andmuriatof iron, 134— 
his method of preparing 
the madder bath, 135— 
procefs employed at 
Rouen for dyeing red 
with, 138 — objeftions 
to them, i4i--defcripti- 
on of thofe employed at 
Manchefter, 142. 

Martial Ethiops, 92. 

Medicago fativa, B 284. 

Mordant, what, 28—modes 
of employing 29 —that 
for linens, 29—theory of 
their a£lion, 30 —folu¬ 
tion of iron employed 
as, 32 —ingredients of, 
form new combinations, 
33—neutral falts, parti¬ 
cularly nitre and com¬ 
mon fait a£l as, 41 — 
calcareous faltsalfo, pro¬ 
bably by the lime they 
contain, 41—effefls of 
cxficcation on, 43—ve¬ 
getable and animal fub- 
i^lances fometimes a£l; as, 
44—folution of bifmuth 
employed as, 239—alu- 
mine dilToived in alkali 
as, 2J.5. 


N 

Natron, 286. 

Nettle, B 287- 

O 

Orpiment, 298. 

Oxyds metallic, their ule 
in making glafs, 8 — 
attra£l colouring fub- 
ftances, 38-quit acids 
to unite with animal 
fubflances, 38 — attrail 
vegetable fubftanccs 
more weakly, 39. 

Oxyd of arfenic, 297. 

— of copper, 264. 

— of iron, precipitated 
black by any fubftance 
which will take up a 
certain quantity of its 
oxygen, 92. 

— ot manganefe, 8. 

Oxygen, what, 3~efFe^ls 

on colours, 46--on me¬ 
tallic oxyds, 62. 

P 

Paftel, B 69 — cultivation 
and preparation of, 70— 
yields indigo, 72, 

Peat, 177. 

Pitcoal, 177. 

Pot-afli, 279. ‘ ^ 

Proofs, 104, 182—inftruc- 
tion refpei^ing, 194- 

Prune de Monueur, 256, 
2^8-B 334. 


Purple, 
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Purple, B 324. 

Purple trefoil, 284. 

Pyrites, 258. 

Q 

Quercitro#, B 286. 

R 

Radicula, 292. 

Red, procefs for dyeing 
with madder, B 121 — 
common madder, and 
Adrianople, 127—for 
dyeing cotton at Rouen, 
138. 

-—Adrianople, 143 —how 
didinguifhed, 144—de- 
fcription of the procefs 
for, ufed at Vaudreuil, 
by Mr. Clerc, 146 — 
Mr. Gren’s experiments 
on the fubjca, 157 — 
thofe of the author, with 
his obfcrvations, 159— 
method of dyeing prac- 
tifed by the Armenians 
in Artracan, 163 —the 
colouring matter of, fo- 
lubleinoil, 164—quality 
of the madder influences 
the colour of, 165—the 
cotton fpun by machines 
^^Jal^es this colour bell, 

^ 166—proof by the oxy¬ 
genated marine acid,. 
167. 

Reed, B 308. 

Kcplenilh a vat, B 93. 


Rhus coriaria, B 296. 

— cotinus, 271. 

Rhamnus infe£lorius, B 

282. 

Rinfe, 162. 

Rouge, B 231.. 

Rocou, 271. 

Rofe a colour, 162. 

Rubia, B 110. 

S 

Saffron baftard, B 225- 

Saffranon, B 228. 

Salix pentandra, B 282. 

Salt,of forrel, 243. 

— of tart.'ir, 282. 

Salicor, 287. 

Sandal, B 303. 

Saunders, B 303—different 

kinds of, 303. 

Saw-wort, B 278. 

Scarlet, B 181—method of 
dyeing,. 182—boiling for, 
182—reddening for, 183 
may be brightened by 
common fait, 189 — in 
half grain, 197, 212 — 
ingrain, 211. 

Scray, 161. 

Serratula tinfloria, B 278. 

Shakers, 159. 

Silk, 133 — fcouring of, 
134-by foap, 135-by 
water alone, 137—expe¬ 
riments on the fubflance 
feparated from it by the 
water, 139—method of 
-whitening, without de- 
ftroying the gum by Mr, 

Baume, 
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Baume, i^2 — prepara¬ 
tion of by alum, i-|3" 
has little attradlion for 
black particles, B 33. 

Skein (licks, 161. 

Slippe, B 13. 

Soap, p.qO— carbonic acid 
decoinpoles it, 291— 
chief life in dyeing, 
is for whitening (ilk, 
292. 

Soda, 286. 

Solidago canadcnfis, B 
285. 

Solution of bifmuth, re¬ 
commended as a mor¬ 
dant, 239. 

Soot, B 3^*^» 

Sorbus aucupatoria, B 231. 

Sour water, 301—B 209. 

Spirit of nitre, 215. 

-— of fait, 222. 

— of vitriol, 212. 

Sugar of lead, vide acetite 
of lead. 

Sulphur, 292. 

Sulphuratioii, 295, 

Sulphat of iron, 2,57—pre¬ 
paration of, 2^8 —how- 
freed from coppep and 
alum, 2^59, 260 — be¬ 
comes yellow by expo- 
fure to the air, 260— 
of w'hat ufe in dyeing, 
261. 

of copper, 263 —mode 
of preparation, 263 — 
injures cloths more than 
fiilphat of iron, 26^ — 
this, with pot-a(h may 


be fubftituted for verde- 
, gris, 274. 

Sulphat of zinc, 266.—com¬ 
monly contains iron, 267 
ufe in dyeing, 267. 

Sumach, B 296 —infufion 
of, 297—bears the near¬ 
ed refemblance to galls, 
298. 

— Venus’s, 28J. 

Secretage, 131. 

T 

Tagetes patula, B 28.5. 

Tanning, 106. 

Tartar, cream of tartar fo 
called in this work,241 — 
mode of purification at 
Montpellier and Venice, 
241. 

Terra merita, B 279. 

I'oxicodendron, B 2. 

Trigonella fa:nugrecum, 
B* 279. 

Troughs, i/jg. 

Turmeric, B 279. 

V 

Vat, deeping, for indigo, 
B 45. 

— beating, for indigo, 4^5. 

— fettling, for indigo, 46. 

Verdegris, vide acetit^ of 

copper. •' 

— crydallized, 271. 

Violet colour, 324. 

— -wood, B 333—mordant 
for, 331. 


Vitriol 
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Vitriol blue, vide fulphat 
o£ copper. 

— green, vide fulphat of 
iron. 

•— white, vide fulphat of 
zinc. 

W 

Walnut-peels, B 290—dc- 
coftion of, 291—method 
of dyeing with, 294. 

Water, 299 — impurities 
of, 300—mode of puri¬ 
fying, 301. 

— four, 301—B 209. 

Weld, B 259—preparation 

of, 260 — effefls of al¬ 
kalis, acids. See. on, 260 
of dyeing wool with, 

‘ 261—of dyeing filk with, 
263—to dye cotton with, 
266—of printed cotton, 
267. 

Whelk, videintrodu£lion. 


naturally yellowilh, be¬ 
comes purple by attradf- 
ing oxygen, 61. 

White, lead, 276. 

Willow, B 282, 

Wild chervil, B 287, 
308. 

Winch, 159. 

Wool, 132 — its natural 
greafe or yolk the beft 
prefervative agaifift 
moths, 125—mode of 
fcouring, 125 —boiling 
for, previous to dyeing, 
127. 

Wringing pin, 161. 

Y 

Yellow, B 239, 278. 

Yellow wood, B 268. 

Z 

Zinc, fulphat of, 266. 



ERRATA. 

« 

Page 85, line it, for larger, read longer, 

-231, - 3,/0r aucupatorius, rroi. aucupatoria. 

363» i»» 






